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FOREWORD 

Project Cazael was a subsidiary project of the Manhattan Engineer 
District, It was financed through on OSRD contract with the California 
Institute of Technology, The California Institute was already engaged 
in alailar war eaergency developneat work In cooperation with the Kavy, 

This Chapter presents a general description of the scope of 
Project Caael. The work, carried out under great pressure, was subject 
to general coordination between Br. Oppenheiaer of Los Alamo* Labora- 
tories and Dr. Lauritoaa ©f CU, This close personal relation assured 
security, unity of research effort and Integration with the Los Alsaos 
objective, a great deal of the effort expended under Project Caeel was 
insurance against accident, m failure, of eiailar work highly central- 
ised at Los AlMttos, In addition, however, there were assigned to fro* 
jest Case! several research, development and testing problems in sup- i 
port of the "sain line" work at Los Alaaoa, 

Hot the least contribution of the Camel Project was in procure- 
aent, where the engineering ability of Its staff » together with contacts 
in the industrial production field In the southern California area, 
were of tremendous importance to the success of the final product* 

Ihis chapter covers the history of Project Caosl from its inception 
to the termination and transfer of its activities after the cessation of 
hostilities, as described in Section S« 
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located la the Log Angel 



was on* of the mo it di boo ur aging 



faotori in keeping abreast of the difficult aehsdules and was resulting 
In loss of irroplaoabls time* 



hands of any on* individual or firm, a preoti.ce had been instituted of 
distributing orders for the simplest possible components among as many 
manufacturer a as wer* able to produce the items in the time required* 
The manufacture 1 * problem was on* then of adapting his personnel and 
equipment to th* comparatively small seal* production, to very exacting 
apeolfieationi* of items requiring unusual techniques and materials. 
Solutions of th* problems which naturally area* were dlffieult to obtain 
in a short time, sine* they were relayed from the hot Angeles proeur** 
ment offio* to Sit* 7. and bask again* Further, a snail change fro* th* 
drawing or specification whloh was not apparent or appeared unimportant 
to th* manufacturer could not b* discovered until th* order was received 
and tested at Lot Alamos* f* discover errors* advis* th* manufacturer of 
necessary changes and agr** on methods by which corrections night b* 
effeoted war* tine oonsuning operations which wer* *liavinating all 
poaaibiilty of adharertoe to schedules* 



the work on which the Los Alamo* laboratory would need assistance 
These facts were recognized by the Solver si ty of California and wer* 
made known to Brt Yanneaver Bush* Chairman, OSRD. 



Technology under Oontraet OBMsr i»18 with the OSRB bad independently 
carried the development of reelects to a point where the Navy had taken 



e« In order not to place too much lnfomation in the 



It also was apparent that there were other phases of 



Previous to this tine, the California Institute of 





an active Interest la their use* Fending the construction of large 
produotion faoilitiei by the Navy, SIT had been induced to undertake the 
experimental produotion of rockets as a part of its contract* For this 
purpose, the Havy had transferred large amounts of money to the OSED, as 
a result of which Git had developed extensive facilities for the procure* 
ment, production and inspection of metal and explosive rocket components. 
Since the peak of CIS** program had been reached by tine fall of X$ik» 
and the Navy's facilities mere being put Into operation* It was apparent 
that the Git rocket organisation and facilities could be of tremendous 
assistance to the Ooiversity of California in the development and pro* 
euremant of specialised equipment and fabrics ted parts required for the 
atomic bomb* It mas also apparent that this organisation,! because of its 
experience with explosives and related fields in rocket development* mas 
In a position to provide a great deal of "know how" in the solution of 
problems with -which the 2*8 Alamos laboratory was faced* 



c 




SSCTIOK 2 - CiRGAHlZAtlQH 0? "PROJSCf QMi&V 



2-1. 



General* 



a. At the suggestion of Or* Bush* Dr* 0* 6* Lauritacn, 



Director of Re war oh for (Sontjraot Ofiilsr lild* me invited to visit Los 
Alamos in Hovember 19!& to discuss the problems with which Site If mi 
confronted* As * result of this visit* £*r* Gppeaheimer outlined in a 
letter to Br* Bush* on Kovenber 21* I^Mm the extent and manner in which 
the collaboration of Oil could be utilised and requested that necessary 
arrangement! be effected toward that end (Appendix &»!}• 

b* to Admiral W* S* Parsons* VS8, on special assignment 
by the Navy to the MD § and In charge of the Ordnance Division at Lea 
Alamos* fell the task of obtaining the agreement of the parties concern- 
ed* the formation, by OSRB, of a special committee under mm® composed 
of Dr* «F« 8, Conant* Chairman* Br* #* t* Ifeyaa and Sr* Hartley Howe* had 
resulted In the transfer of $1*009*090 to contract CHSMsr i|l3 for initia- 
tion of work on a "special War Department project* (Appendix B»2)« 
there was an Immediate reaction* however* by the Bureau of Ordnance of 
the fifcvy Department* upon receipt of Information from GXf that it pro- 
posed to undertake work on another project of considerable magnitude* 
the Savy was greatly concerned over the potential effect of the special 
project on its program for rocket development and production* Whereas the 
. OSHB and Git had been committed to a reduction in the program of rocket 
production as Kavy facilities became available* there remained pro blame 
connected with the improvement of rocket performance* and development of 
new types* which the Navy felt required the continued active partici- 
pation of top CX7 personnel* the matter was received in a series of 
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discussions by Admiral Parsons with Admiral Huseey, Chief of the 
Bureau of Ordnance, and other* In the Navy Department, and, at a con- 
ference on 30 December in Pasadena, California, reported in a 
letter from Br* F, X* a»vde. Chief of Division 3, HERC,to Dr» Conant, 
Chairman, SDRO, the necessary agreements on how the new project could 
be oarried on simultaneously ware reached (Appendix 3~3) . 

c. On 8 January 1&5, Rear Admiral J» A« Furor, 
Coordinator of Research and Development for the Kavy, formally re- 
quested by letter to Dr, Bush (Appendix B*^) the establishment of Pro- 
Jest Camel at Qlt and Inyokern, under the jurisdiction of the Sa-vy De- 
partment* Funds ware to be furnished by the OSRD and it was proposed 
"that a new contract be established with California Institute of 
technology rather than conduct this work under contract OSMar 418" » 
( d« la accordance with the desires of CIT, and for securi- 

ty reasons* CI? was authorised fcy letter of ?» U Sevde, to Dr. Irvin 
Stewart, Executive Secretary, OSRD, oa 2$ January l<&5, to carry on the 
work of Project Camel under Contract QEMtr Ijia (Appendix 3-5)* 

e. Formal arrangements for construction of Projeat Camel 
facilities at Inyokern by the Navy Deportment were confirmed on 27 
January l<&5 by letter of Stejor A* C. Johnson, CE, m&hington Uaison 
Officer for the USD, to Gapt. Hanson, Bureau of Yards and Docks 
(Appendix 3-6) # this agreement was later modified to provide for the 
transfer of HBD funds to the Bureau of Docks through the Bureau of 
Ordnance rather than directly as previously agreed* 

f« Thereafter contract policy and administrative and fieoal 
matters were handled directly between Professor E. C» Watson, Official 





Inveati gator for the oontraot, represanting CI1 t and Dra« Hovde, 
Chairman of NDRC*« Speoial Committee, and Irwin Stewart* Executive 
Secretary SDRC* Dr. B* a. Morton, Technical Aid* to Section h t Divi- 
sion 3 # HDRC, with offloes at CIX for assistance to Ulf in th» admini- 
etration of th» contract* was deaignatod Aaaiatant Scientific Officer 
to Dr» Horde* with responsibility for approval of expenditures in 
connection with Project Camel* 

g* Mr* Hartley Row*, a member of the KDRG Special Com~ 
otlttes mi aXao a member of the Los Alamos "Cowpuneher Committee* thus 
permitting lieiooa between the Los Alamos laboratory and the BDBG in 
regard to CIT*s ooatraot, 

h* Br* C« Cm Lauritaen, in hi* capacity as Director of 
Beseareh for CI? under the contract and a* a member of the "Cowpuneher 
Comal ttee", provided aeeessary liaison between CIt and to a Alamos on 
all technical matters* 

1* Admiral Parsons* also a member of the Cowpunoher 
CoiBaittee, furnished necessary liaison with both the Army and Eery* 
particularly in matters requiring the asaiatanoe of either* 

$* Responsibility for Integration of the facilities and 
participation of Baval personnel of the Bureau of Ordnance of the Kavy 
Department at the tfaval Ordnance Teat Station* Inyokern* California, 
with Project Camel was delegated to Captain S« B. Burroughs ETSB, 
Commanding Officer* Bureau of Tarda and Docks activities at NQTS, 
Xnyokern, were under the direction of Commodore L» K» Sfcellar, nsi? # 
Officer in Charge of Construction* 
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2-2* Initiation of the Work, 

, 

ft* Thus, ths collaboration of Oil was sffeeted in tho 
work connected with tho development of the a tool o bomb* In early 
December 1<&U certain key personnel of the GIT organisation were in- 
vited to Lot Alamos for briefing and discussion of the problems which 
^ were faced. Out of these eonfereneea grew the real! nation that there 
were, in some eases* problems for which responsibility could be assign- 
ed to CIT in their entirety and other eases in which parallel programs 
with Site t and others could oe undertaken by CIT • In addition it was 
obvious that GIT was in an excellent position to provide some data on 
the assembly* handling and ballistics of the bomb under field conditions* 

b« In the consideration of the factors involved in the 
use of atomic bombs* it was necessary to carry out programs of tests and 
training with planes modified to carry them. Arrangements between CIT 
and SOTS proved valuable for this work assignment* 
g It was essential, that a training unit be developed 

■ 

which would approxl&ate the weight* else and ballistic characteristics 
of the final Implosion bomb as closely as preliminary estimates would 
permit* This problem was assigned to CIT In its entirety* 

9m Meanwhile* work was to proceed with great urgency 
on development ef certain components of the bomb* In this connection 
CIT was to render assistance in the design* production and tost of the 
metal and explosive components* The work of CIT ill the development of 
the explosive components was to include the design* construction and 
operation of a suitable plant for the casting of high explosives* 

d* Upon return of the CIT personnel from Los Alamos* 

( 




work was begun immediately with great sooreoy. On 19 Decenber igiii!*, it 
was announced at a supdfviaora' jaoatdng that a now projeot had baen 
assigned to contract OSMar J4I8* For security reasons 1% we* explainsd 
as follows* "3?ha tf«s. hag no bomb larger than 2000 pounds* It Is 
desirable to dovolop something comparable in size to the British 
♦blockbuster', especially for use from B-29'a* This new project 
will be done in collaboration with work already started in Ken BeadLoo la 
connection with a proximity fuse*" 



H C*ml" had been applied to the project* it was identified by Git at the 
*BB* program stgr&fying "blcekbaBter'* or "big boy** In order to eliBd> 
nate the possibility of confusion -with the nan* "flat m*% ueed at Site 
T to designate the implosion type atonic bomb, as differentiated from 



in ite external appearance and ball! etie characteristics* 

2-3* Scope of the Stork* - Kjr a «ren«ary l$tf$* the pregrsa had 
crystallised to the point that responsibility had been designated, and 
work was under way om 



(a) Detonator development. 

(b) High explosive development, including the design 
and construction of an explosives plant* 

(o) Comparison and development of firing nethods and 
circuits* 

(d) Instrumentation, including electronic, mechanical 



e* In the early stages of the work «nd before the name 




(; 




ami photo fritphii. 
(*) Flight ***** 
(f) ?uilii< 

f g) Dftflaloputtt mi promt-aBBot *f srttol parta for tiia 
Caul And Lda Alans* nrtjutii tontkir with th» 



ao» with tit* rflqulr*H«iti of Its rotlnt &tvtt£ojraat pj-eer** kind la 
Jimiitr 1&5 it JliiBlttd»a * t ja*atlaatoly 3** par 1011114 Aa a r**uit of 
fah* ijrmmti m«^l at jfcPEdai* u 30 fri-abar oirtUnad la 

Or, HoTdai ■ ivtttr of 16 J(Uw*ry 15^ ( Append j T th* orpraliatioB of 

tb» &itituto"a *t*fn a*?Xa/*t a» tha oon^t, **i »,* MMpI 

writ of frtjoet Owl m «*«$Uih*d by tba daUp-tttm of raapoiiaibility 

to wganiutloa units wt up tar Vm rtokrfr prtfirta. 



b* IH DrdiHT to *ff«t th* . ■■Ijrmnant of r* tpanslhLjUty hTdt 



eolTtd frm tho L»i Alwoj L»bor*tary r maiyxad by ths IHrigtsr of 
fi*BierflEi p flr* C. C* Uurltaen, or ttw iiaiitant Birieter of fiaaaaroh. 
If * Wh. jU FcwUr, ud thiir haadliag na^oM to appropjiato wctionj of 
th* CIT orgaaiaation (Appaudlx BHU)* Ml pUK^U^t to *^loatYt 
aoMooaonti war* uriffiid to Nation 1. hoadad Dr, W* A. Fbwlar* tad 
thaM r*l*to* to tha maohanioai or s&aottfaal m*&nmU of th# bomb 




tioir 




a* Ih* grpknlifctlofl of GXt bad 





It wa« the responsibility of each of these sections to check or pre- 
pare designs and specifications in collaboration with the Le* Alaaas 
Laboratory, to prepare orders for fabrication or test, and to provide 
the necessary authority for ehsnges by nanufaoturers, all toward the 
and of providing Los Aianos, and related sites, in the shortest 
possible tioe, with acceptable materials and eajwipaent with which to 
earry on the work* 

o* The work of Section 1 was further divided between Dr. 
f« Lauriteen and Br, ?• E» Roaoh. The former was responsible for the 
preparation of designs, and speoifi cations for test of explosive eoia- 
penents* It lneluded, with other miscellaneous itetas, responsibility 
for detonatorsg spherieal pits, nose fuses and sold* for the casting of 
explosives, the last in collaboration with Section $ of 01f» Responsi- 
bility for all work connected with the experimental loading and test of 
detonators was assigned to Dr» F* E. Roach* 

d. Actual production, in 019 and eosanerclal facilities, 
was the responsibility of Section I, headed by Trevor Gardner, as were 
all aotivitieg eonneetsd with the final inspeetion of manufactured items 
for conformity with specifications. As a result of interference of 
Project Caael production with rocket produetion, because of the ouch 
higher priority carried by the former, a reorganisation was later 
effected whereby responsibility for Project Camel production and in- 
spection was assigaed to Section 7, leaving Section B free to devote 
its energies to rocket produotion* 

•• Section 5, under %* B« H« Sage, was responsible for 
the production loading of detonators in plants at Eaton Canyon, Pasadena, 
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and the Hani Ordnano* Teat Station, Inyokern, California, in addition 
to the deyelojmont of facilities for production for high explosives. 

f* Section 3, under Dr* I* S* Bowen, was responsible for 
the deiign and development of apparatus needed in connection Kith the 
photo graphic phase ■ of the test work by ether CIT sections, and for the 
development and production of special photographic equipment needed by 
the Los Alamos Laboratory* 

g« The design, production and use of electronic, eleotri* 
eal and mechanical apparatus required for instrumentation in eomaeetion 
with the various tests was the responsibility of Section 2 # under Br* 
C* D. Anderson* 

h* Flight and static firing tests were carried out by 
Section E, located at the Naval Ordnance Test Station, Inyokern* This 
section collaborated closely with all other seetions engaged in Project 
Camel and with the Los Alamos Laboratory in the performance of whatever 
field tests were required* 

1* Other sections engaged in activities associated with 
Project Canal were Section A, Personnel, under Verne 8* Wilson, and 
Section R, Editorial, under Joseph Poladare* 

* 

j* In order to stake available to CIT the as el stance of 
the Manhattan Engineer Btstrlot in matter! pertaining to priorities, 
expediting, transportation, comment cation and draft deferments, Capt* 
H. P« Burton of the MBS was assigned to the Institute on 19 January 1&5* 
The history and activities of this office are covered separately* It is 
pertinent to note, however, that this office beoame responsible for 
items included in orders from the Los Alamos Laboratory which did not 

^f^HHcmmeam*! ■■ 





require development and which could be procured on the open ma, rice t» It 
aleo E*rv«d as a relay point for contact between the Washington Liaison 
Office and the mt> officer assigned to the Saval Ordnance Test Station, 
Inyokern, California, at wall as a point of contact and control between 
CIT and the Los Alamos Laboratory in the issuance of orders or requests 
by tha latter* 

k« The development and research carried out under Project 
Camel ware reviewed on behalf of the Government by the Patent Group at 
Los Aleuts, Mow Kexieo, for the purpose of deterainiag whether patentable 
subject matter existed therein* The Group was under the direction of 
Major Ralph Carlisle frith* who in turn reported on the findings to 
the Patent Advisor to the Office of Scientific Ee search and Eeveiopment» 

This review entailed the reeding of all of the reporta 
and such other documents as from time to time became available* as well 
as the preparation of the Disclosures* Applications and Records neces- 
sary to protect the rights of the Government in the wrte being done, 
1* The activities and acooopllehmenta of any one group 
are extremely difficult to delineate because of their numerous diverse 
and interrelated activities* It li proposed therefore to continue from 
this point with a description of the najor parte of the work* and their 
relation to the development of the bomb, with Recti en in passing of the 
responsibilities of persons and sections of GIT and Los Alamos*. 
2*5* Statement of the Problem* 

a» For the purpose of explaining the work described in 
the following chapters it is desirable to point out the the initiation 
of a chain reaction in the iaplcsion bomb was based upon the compression 
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to m««t tho ever approaching date for the tost of th» bomb* 
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SECTION J - DEVELOPMENT OF EXPLOSIVE COMPQKBHTS 

J-l • general ♦ - Previous to the time that the assistance of CIT 
ws.e available to the Los Alamo s Laboratory auoh. prelisinary work had 
been done oa the development of explosive conponente of tlno "Fat l&n B » 
Included in this work was the development tend/or prcduotlott cf 
ton&tar* and mold* for th© e&eting of the high explosives eocsp<?sss,t«| 
as we'll ar oths? sdeoellaneoue parte and itasu? of test equipKent* for 
which responsibility was later assigned in whole os» part ts the 
■ California Institute of Technology* For the sake of clarity it i* 
proposed to grouj? the. history of the design and davalopaoat of tfaes© 
explosive ecaaponente in this chapter* 
5*2« Detonators * 

a* Early work had been done at Los Alamos on the multi- 
point detonation of the istplosive sphere by the use of one electrical 
detonator connected by leads of pris&eord, a cord da tenant , to boosters 
located on the sphere* However* the simultaneity of firing required was 
not attainable by this weans* Therefore* work had been begun on the 
dor*lopBtont of laulti-point electrical detonation* 

b» The problem in this instancs was based upsa the prinsji- 



pie of the detonation by shock developed by direct eleotrio&l scans* 
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V /la addition the highest possible degree of reliability of 



performance was mandatory* 
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initiating parta of the datonatoi-. Production loading and the problem* 
oonnoeted with the adaptation of exp®rinent*.l loading teahulqusg i?ere 
under the direction of Dr* B» H« Sage of Section 5* Operation* were 
begun in Section 5 facilities at the g*ton Canyon Pilot Plant* Pasadena, 
but were later expanded into facilities cade available by the Bureau of 
Ordnance at the China Lake Pilot Plant t Inyokem* 

f • These loading facilities were highly important since 
by their use it was possible to load manufactured parts* teat their 
psyfbms-nae and obtain answers to production and design problems in a 
jninimuas eaount of time, usually 21; hours* 

g« The demand for detonator* during their derelopaant 
stages wis tremendous, for, in addition to the considerable requirements 
. of the detonator test program, large numbers were required for other pro-* 
. i , grams concerned with the development and test of fifing circuits* 

erploeirs castings* rectal components, final assemblies and the training 
of aircraft crows* 

h« She program of detonator tests rats also begun at the 

■ 

- Eaton Canyon Plant in collaboration with Section 5» It **s expanded In 
L&rch 19^5 into tonporary facilities constructed in » "Caael" test area 
at KOIS, Inyokem* At this site tests were under the direction of Dr* 
Be t* Bills, head of Section E of CIt, who worked in collaboration witii 
Dr. Roach* 

1* the toost important item of equipment used in these 
tests was a high*spa©d rotating wirror camera developed by Cr*. I* S* 
Bowen, head of Section J# DELETED k^Stffifflal ^} 
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i The camera ws later developed end , ; 

_ ■< b ( 

adapted for tha photography of the ereergonoe of shock waves from ex* 
plosive eastings and the measurement of their regularity in much smaller 
increments. Statistical analysis, of results of the firing of tha bast 
detonators it tp&s possible to produce, indicated that the failure or lag 
in detonation of one detonator -was en ever present possibility* to 
eliminate this eventuality detonator* with dual initiation points were 
developed and tested* 
5*5* Ifolds* 

a. By 1 December l^kt * number of contracts bad been 
sad* by the Loe Alamo a Laboratory through ite Los Angeles procurement 
Office for the production of molds* At this stage of the development 
of the explosive components of the bomb the determination of the geo- 
metric division of the implosive sphere was in a stat* of flux* So also 

was the development of casting techniques and the design of molds* 

- 

Consequently an extensive program for procurement of molds had been 
undertaken to permit ea^erlmentation with ell of the various shapes 
of casting required for the interior and exterior layers of the lens and 
ion-lens sphere s. In a range of sizes including l/6« X/Z and full 

scale* 

b, Epon the entrance of CIX Into active collaboration 
with the Los Alamos Laboratory a large number of contracts for saolds and 
other items were either cancelled or transf erred to the Jurisdiotioa of 
CIX* Since they were related to the explosive eompcivsata of the bomb* 
(jir»tf responsibility for their development and production was delegated 




to Section 1 and the particular oognisance of Dr* T. Uuritaen. 

o* The mold program Involved intensive work, In oollabor- 
|tion with tho Lo* Alanoa Laboratory, is the evolution of design* re- 
quired for the rather complicated cooling cycles neeeseary to obtain 
homogeneous easting* which were free frost ahrinkage crack • and wide. 
To solve thie pro bleu noids with coils for the circulation of several 
systeas of water were quired* Because of the accuracy of diaanslons 
•ad quality of surface required of the explosive casting, nolds with 
surfaces of equal perfeetion in dimension end quality of finish were 
also required* 

d* The oonpocition and fabrication of the interior 
lining was therefor* the rost difficult technical aspect of the sold 
progrea. In order to obtain the xumtamryr aceuraey of dimension a lead 
alley of low coefficient of then**! expansion sue required, which in 
this instance proved to be, as was not unusual, one in which there w&a a 
very erltieal shortage* the probla* wa* therefore complicated by the 
necessity for developing mold design* requiring a* little of the 
aaterial a* possible, leading thereby to a series of problems concerned 
with the casting of water tube* in the rough jacket of the mid ooas* 
ponente rather than in the lining and a search for a substitute aateriai* 
e« The production of acids entailed a aeries of operation* 
for which few, if any, manufacturers wore equipped* As a result the pro* 
auction of components was sub-contracted to numerous concerns* to assure 
their production in the short time allowable and to provide the varied 
facilities required* Facilities for the casting and finishing of the 



inner lining and their inspection, for coapUance with the very exacting 
specifications, ware profidod end operated by Section B at the Foothill 
Plant* 

f» The demand for molds was seemingly insatiable, for 
ae ad-sancea were wade in the technique of easting and aora infonaation 
became available on the performance of castings sore specific require* 
aents were poagible for a»ld designs, the work on the production of 
non-quality eastings at the Haval Bttne Depot, Xorktown, Virginia, end at 
the Nswl Antminitlon Depot at 33a Al^e star, Oklahoma, required additional 
acids* 

S« la oonneetion with the responsibility of Olt for the 
design and operation of a casting plant at NQT3, Inyokero, a xaora or lees 
independent approach to the development of suitable aolds for the non- 
lens eastings ra« initiated. later, when it w&e clear that eucessa 
could be attained by the Los Alamos laboratory with Ions castings, molds 
of other siaee end different mechanical design were required te perait 
lens castings in the Salt »ell« Plant with acids incorporating iiaprow- 
laents over those currently la use at Los Alamos* 

h# The extreeiely critical nature of the work of develop* 
went and production of acids is revealed by the fact that the first - the 
second # the third of July came and went and still oastinge had not been 
produced in sufficient number for the assembly of a single bonbf never- 
theless the "Trinity* test at Aiaategcrde, fj* a*, was carried out on 
schedule, on 16 July 19^5* 
Co ntact fuses* 

a# In event of failure of the bomb to explode, in spite 
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•Jtj>lD*i-n> apter* on HUM t>f tht t™b with • htxa CTtat, hut Uw 
thli **• to Mm oiOjr ** * U#* r-»rt th* taluttan w^irrf m oca 
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SUCTION k - DBmOPMSffS OF MSIAL CQSSPOHSHf S 

4-1* General* 

Metal components ere herein roughly ©leaaed as all 
those not Identified as explosive components of the "Fiat »ua n # Included 
In this category. In addition to part* for "Puapklns", &r« porta for 
"Fat Man 11 aueh as firing circuits and olootronlo fuses, also handling 
devices and other miscellaneous items* 

b. at indloated In par* 2-£jd, overall responsibility for 
production of metal porta taw given to Section f working in oollabom- 
tlon with Soatlon 8, whieh served at a procurement and production agency, 
fho ohangoe In organltatlon union made Sootlon J reaponelbie for the 
activities of Sootlon B are covered In par* 6-lo* Shis aeetlon deals 
only with tho development and production of metal or non-explosive 00m- 
pononts by Sootlon ? aa follows* 
Pumpkins* 

a. In ths wy oarlieat stages of Project Camel, SIT was 
given complete responsibility for the development and production of the 
"Poapkin" or "practice* bomb* The program was assigned to fir* F* 0* 
Lindvall, head of Section 7# Designs for an exterior easing suitable 
for the "Fat aa* were provided by the las Alamos laboratory* 

b« the problem was the design and production or procure - 
sent of all of the components required to make a blockbuster within the 
limltatlona «ot up by the Los Alamos laboratory, namely that it approxi- 
mate the belli stle eharaoteriatioa of tho "Fat Man" and also serve as a 
oonrentlonal bomb* 

o* She bomb evolved had an inner "taals" of steel which 
was loaded with explosives at the Naval Mine Depot, MoAloafcer, Oklahoma, 
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or with inert materials at CIT'a Foothill plant at Pasadena* Af t«r 
experimentation with several methods, detonation of the bomb on oonteot 
with the ground was effected by means of sleeves* containing high ex- 
plosives, extending from the inner tank to the nose of the bomb, where 
they terminated in standard servioe fuses* 

d. All of the production of "Pumpkin" required for develop- 
ment and teat programs at HOTS, Inyokera, and other sites was furnished 
by eif« Other production, to cover needt of the Army Air Foroes for 
programs of training operation* were undertaken by- the Bureau of 
Ordsaaee in the plants of CIX aub-oontraetors* ohiefly Consolidated Steel 
Company and Western Pipe and Steel Company* from designs furnished by 
CXI* this arrangement was in accordance with agreements between OSRB 
and the Armed Servioe that no production for serviee use would be under** 
taken by Q&BB researeh and development contractors* Units produces by 
the Bureau of Ordnance for service use were used in &sls country and 
over seat, several units being dropped on Japan with devastating effect 
in the course of the Army Air Foroes operational training program* 
W» Tails * 

a* Difficulties observed in the flight test program of 
a lack of stability of the bomb in flight led to a program of medlfi* 
cation of designs originally prepared elsewhere on the basis of 

■ 

theoretical eaioulationa* The program was principally eonoerasd with the 
determination of the optimum size and location of drag plates in the tall 
unit* The work was prosecuted in collaboration with Site T and the 
Army Air Forces* 

b» Theoretical advantages in a oiroular tall wears 



Independently inveeti gated by Oil, with the objective of giving addi- 
tional rotation and stability to the bomb during descent. Several tails 
of this design were produced by CIS but not before the problems of the 
square tail were solved* 

o* the original design for the tail was based upon the 
use of Dural, an aluminum alloy, for fabrication* A critical shortage 
of this material lei to an investigation by Gil of the possibility of 

substituting steel* While the problem might seem simple on first 

■ 

thought it mi not* because of tfca requirement that the weight of the 
steel tail should not exceed that of the aluminum tail* 

■ 

d, Primary production of tail units was the responsi- 
bility of the Detroit branch of the Los Angeles procurement office . 
Recommendations by GIT for modification of the tail were transmitted 

i 

to lo» Alamos for further consideration and incorporation in the design* 
krh* Spheres* 

a* Preliminary designs for the sphere, or metallio 
casing surrounding the implesivs sphere, were prepared at Us Memos 
and the problems of procurement and further development was assigned to 
OXTt 

b. This worle was delegated to the group in Section f 
under Dr* ?» G» Lindvall who was responsible for the design modifl©a*» 
tions neoessary for its integration with other ever changing components. 
The problem was particularly difficult because of the large diameter 
required and small tolerances permitted in its manufacture* Few firms 
in the west wore able to undertake its manufacture because of these 
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** EitttLtttlly the problem *n» on* of producing ha Us* 
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t« Th* ln4tn«Ld«at work bv CII n h further 
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of th* bta** lip m «-■» ef Mauris tht n «Iiu 
fawn rt L»t JU*»i %i tt* "PtV« A» £TM th# 'Pit" ffM uud to 

Identify tin a*t*l »nly, or it» rppre Martian which mj-twS •« ■ 

b# PB-Spotsl bi f f "ty fof PTU^^etlO 'A Of ttl* OQG^^ilOntf (IT i 
th» diTaLQpmiitt ef bettoda for their eieeabiy ma euigned ia Stiiicn: 1. 
la the nirtl of their sAn-ifm^w* e saunbtf of rajaqtod p*rti mr* 
emiUUe for uihU? tad teat of th* kit+i&ly, Is *a dittos, amircui 




MjMrtBfttrti to daraiop a toohniqua for dataralaatloa of thi ilnultanaUy 
of ocnwgtnc* of shook wwi, 

k. Did design of th* outer oaaii^ of th# bo*dv eaUod 
"tba •llipf^id", ran based on raqv:iresi«Jiit« evolved by th* Loe Alaska 
Laboratory. Ai previouily cwr.tioi^d, thara *tre parallel program* for 
dwlopnent and pro auction at CIT of caiingg for tfas *Fnt Haa" and 
"?v»p*ic\ Whil* ft* ftrat glance thty iwi itoUtk*X la thapa they 
wer* dtffwant In Saay dotaiU, chiefly oewttN of dlffarancaa in fu^g 
methods awpicyad And the requirement that th* easing for tsh* *)Xt Ska* 
be demountable* 

U Peiigo smd production of "Sat Iks* elUjioldi va« 
tarried out by Stotioa 1 lis en 1 liberation with Ssatioaj B ane 7, fhay 
«t«t sanuf&otnrod bv thw Conwlldnt«d Sto«l C™p*ajf of Loa Anne las. 

C4 la order to proTide tho inner oooaponanta with a pro** 
taction from iis#ilos squal to that provtdad plana erovs lay amor plat*, 
eonsidarablo tffort nt ipect in the dETTel»|saant "fff a heat treated 
alliptoid* Teata, bo*e*er, indioatad that the remate obtained irere 
inonffioLan* to warrant tba oontlnoatian of thin w>rlc» 

a* The reqairatumt that tha aoab ha get off at a jira- 
datarainad height above tha tar -ot cava rise to another ewrlo* of 
problaas rolatod to raothoda of aiming and ff triggering" the bomb, Pbr 
obvious raaaona the utaoat In raliablllty vaa th* and s>bJyotiva of the 
Pfo£P*ui* 




b. Ri^dMUV for tha d«T.l*pmant ted production of 
wwral typo* of r*d*r-typ. fu» 0 «a« d«le^t*«l to Dr. H. R. Crteo of 
tho Ifaivoriity of HLohigen. D*,eUp*ent of on. typo, know* a* «ffi, we* 
hendlompped tiy need for produotion by tho ItoiTOraity of MUhigun of 
Other typleal fueeo particularly on the tall warning typ* of unit, Fur- 
ther »rt HI the MB w*. undor taken by OIT at the raquert of Dr. Qrane 
■1th ft mow of putttas it Into preduetion. the ftrit tfei^reity of 

m*U of tho m were deUrared to CIT In tit* istfcor port of 
February* Laboratory and fiold to it of tho units were begun iwaadletoly 
and nodifloetion* woro prapoted* theea nodifieatlen* were undertakes by 
OIT aad led to a parallel progre* far dovelopweat and produettoa of as 
iwpreied teat nodal in oW ooUtboretioa with tho Unireraity »f Jttohi- 
gan« Hark on tola pn>ira* at CJf w*» under tha direetlea of Dr* ?. a. 
Und>*ll who eolUboreted with Dr. H* H* Crane of tho Efaiveretty of 
Kibipn and Dr. JU 3, feed* of Lot Aleaoa, Tho flfot FS&H wort 
m*d La flight torto in udd *y. 

Tfork an tfali progr** ended with tha oogsatioo of 

tetUaatfcftfe 

a. A nee* gear? edjunet to X'm developheat Of detonators 
wao x progrma far the daielopunt and produotiaa of a olrouit for firm* 
thaw whioh weald bo eewparabl* U reliability of perfonsaDee with that 
required of tha detonator** 

b* Tha earliest afforte o< Lea Alamo had beat spent 1» 
tht InwttdgRtloB of tho tfleotricel detonation, at a alngl* point, of 





length* of prln&oor* oenneoted to datoantor«# iYiaaoord had bcon ihown 
to hold little pe col bill ty of providing the linultonelty or reliability 
nquir.d, btokUM of oeriatdom inherent in the matorlala of whioh it 
nti mad*. But multi -point eleotrioal detonation mi likovli* inadequate 

U simultaneity end reliability 1b Iti ekrly rU^ei. Th* ihortoealnci of 
^ ■ , " ■ 1 — II ■ 1 I W Willi] ^ — — - ■ ^ * V ' "U 

tho wilti-point eleotrioal «y*to* w*r* duo to dofioionoieo in the oir* 

04 5xp<rimant» with do tana ten bad ladle* tod that toltagei 
oonaiderebly higher than tho** prtYiouily uwd Mold bo required tor 
proper detonation* Tho final objeetite of tho program thoroforo. *m 
tho dOTOlopmoat and production of firlni oiroult* and their eoj-panont* 
■Jailer to that proposed by too Alewi, but capable of pro-riding greater 
e»F*eit*\no« tad high-r volt»g*# 

d. iotually tho work *nt*U*d th* sredunl orolvtto* and 
graduation of oondoooore and ewitoh** capable of operating at 7500 volto, 
to gather with th* wiring «ran*cttoni, *te» for th* ind*pflnd*nt toot at 
d*t»n*toro, and later for the toot of aooublod bottbo. In tho latter 
lnotane* th* problem wao particularly difficult boo**** of United 
•pao* »TfmiUbl« i« ths bomb for inotolUtioia and operation of a circuit 
Of tho abova mtmtioiisd vttltog*. 

a* In the oours* of tho dOYolopnent, wqperien** indi- 
wted the n**4 for inclusion of dual oyetono of firing *»* elaborate 
procaut&oni Mud oafety derioe* to obtlabe tho ohano* of sicfir* or 
datamation by failure of a part. 




tm The deoLaLon by the cevpunaher 0<tae4Vt« tduLt Proj udt 
OOtLO«itra.t* it* motlTlfci,** on thu mm-ltoi *yp m °? ing>lom\T9 
t p*r*U*l pro^r™ far thi* d 0 T*X OE m*^fc ojf fLrio £ igwftM 
jp** Tfi *M lW» pal** dptoim-ion* Thi* w». jU »44l«loa to th* «yrl£ <rf 
thw >B poitrt «y*tttMri mjtdjrtni d»ta nation »t 64 point* In of 
tfe* ay .ten fax «»* with, thm Iflna typ* i^l^eiw svih»r* l>*li^ 

i ^ ji , _ ____ , -fv jfL^iu AI^jl ^» _ . . J _ *f hjHH- 1 1L fill V- T huJ 

M&Qjf" to#ti wwp* FV^uirltd a4 PkiBKlfttiBj Jav AXuov i nit XRjfnJcfir& qh ft y^t 
nuwbfer *f groups of detara-torv vM-yiks in nmntni* jfrfioi £ fca liali* tJa* jpa** 



pp#tif r*ti*biX±** o«4 wT«^ Bitfrt r**uiu Th* *tu^ m* -till in- 
ccipplata *t t«j«infttlo3i at aotlvit±«t on thl* project* 

I* Br.ptaaillJtiiV for tfc* o* of firUa| 

5iEEla*MlHg At th* liLirWtwfc«* rib* wcp«ri mental *nd duTslofiewat work 

■ 



k~9* Btogllag Equipment* 

a. To provide for transportation of bombs from points of 
anembly plane loading points* equipment of opaoial design vms needed. 
Adaptation* of standard equipssant had been used by the Sootioa 1 at 
NOTS, Inyokern* in the early stages of the teat program, but in order to 
transfer the bomb to hydraulic hoists, located In speoialiy constraoted 
pits* orene equipment was required* The loading proeess was much too 
eunheroome and offered »any opportunities for dosage tc the bosb and 
possible detonation of it* Xn order to permit loading of planes at 
fields where epeelai pita sight not be available it was considered 
necessary that speoial transportation equipment be provided. 

b. Designs were prepared by collaboration between the 
Lee Alamos Laboratory and Section 7» ft* Utter was requested to pro- 
euro the equipment* 
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SECIIOS 3 - PLIQHT AND STATIC TESTS 



5-1* General. 

a* Integrated with th# program for design and production 
of metal and other part* of the bomb was an extensive program for teat 
of parte and assemblies of live and Inert "Fat fltaa* and "Pumpkins** 
Sinoe the expeditious development and production of bomb components me 
dependent to a large degree en the speed and aoouraey with which teat 
Information eould be obtained on the performance of theoretical designs* 
and slnee schedules for the Trinity test and subsequent delivery to the 
enemy were set and reset not from the point of view of providing tine 
for the required work but because of the necessity for earliest possible 
use of the bomb, the work of this program was of 'the utmost urgency* 



for * program of training and operations in the delivery of an atomic 
bomb to the enemy* 

b« The purpose of the program was to obtain complete in* 
formation on conditions within the bomb during flight from airplane to 



tion* temperature* air preaeure* moisture influx and precise barometric 
data* In addition, the program was to serve as the means for the check 
and assimilation of data on the assembly and performance of designs for 
the bomb under field conditions,; in order that production models could 
be crystallised* It was «lso intended to furnish data required for the 
development of ballistic tables* The program was concerned with the 



This and other programs were further complicated by the requirements 



ground, and included, among other things* the determination of vibrc* 



c 




2.35 




toata renijirad ?~jr thn diiTOloCTtmt of detotnatorti nnsi boosters, whioh 



are ocrtsrecl In tto parasrapii en Detonators, b&t it w not 
that It be eonfrairaa with tho train inf of Amy iiP Faroe peraanMl, 

a* io ardor tg provide sir craft aad Oram for tho teat 

d*si£fLated to *ork in collaboration with, the Lob Alanw Labontory in the 

ju» under C*2L. Tlhbett** had beam tauud at Haodom. Utah, and Bud 

been ^pipped with Bj*el*U7 wdifl*4 fwtatma dir«Uc*j of tfc* 

praerBs cm lelPfiated to Dm* s™sb auS r^tauj of Lda Aim, 

d. Sitt the ortruu* of CH tate a prt*ra of collato- 
ti« %lth the to* ALaac* project, and tbe ^IgMU^f of tb* CCT staff 
ani iiafly faoilitiw at ms t Htfotani, A dwlaion w PnoHed to dnddo. 



th* *wk of tht Amy air Force* lata tee pu-ta, whereby the 

■ 

grot, uiiag "PuqjacJjuS »guld be conducted at aeodoirei, and th* test pre- 
gran, uiing both *Ragtk|aB" and "Fat tSan N , would 3* conducted Ifffobsra. 
to a wmat • apwfcd tot* gftsja of A*ey ai* Foro* pe»ci 
S Mold l, *p(Wii *ith 9 B-29*«, h* rkei^ted ao a teat 

o, the deotelan that a test pfograa vould be oarrfAiJ cut 
C3T and tb* Ba*y *t HOTS m Macbal iii Jiauuaiy 1^5, fi*apssuibiUty 
r«r aiiHiibly of ^^* ? laatruatnttatimi af wja^wi aha asaeaibip of d«t« 
W d#i*fi*t^ to Saotlca S of CIT, donated at FCITS toadW tha diractloti 
of Dr. fi, L. £llla» ?*ajMsiiibiliV for all other operations in ooaaoatldi 
«ltb th. aei»dulii^ of dawpft, loadiog of mlt» Into »Jf«»ft sad apwmtlai 

ISHHHItT 



if to. plui, «« dalagatod to to. ^ri«nt*l QparatW. GKlair at 

C»pt«ln J. Bayrti-d, US*. Eh* •nthutta*., and taohnical 
M*4* M tot a afftoa, ™ t| iMMMHt banafit to to. p**jiot in 
affectlftt thd Mllatoratlcn of tha mmtrw. p*rtl.i ijiToi^d la tha tort 
program it SQTt* Injoteara* Rvjaat Caul nfflw for tha jfc*y m 4 Lfc, 

f . All aparatlani ™ rt ortjmU* o*rtswad M Vandotor 
and th* flrrt tort orfip* it HUTS, Inyokwn, wt aid* fey plan. a fl™ to 
«id Wad »t Amltoe* Fitld fa* aaoh drop* femrnr, with th- iwrni. 
1* tompe ef tha tort prsgran It toouu tioMtary to trnnafar pUaaa and 
a**w to Ami tag* Flald. fhwaaftor tbraa H uidra*t *t thraa plm.« 
aaah, with .raw*, nri rototod at MOTS, Inyok.ni. Utor a^ulpaant and 
( t*eh»i 4 u«, fa* tha pawanant toUltU* foto had totn d.Y.iopad, 

(top* wan mda by pWa Gnat layokarn at a rtnUarly Uatruacmtod 
nop at tha Rival Air 5tot*an f atnar jfea«h, COiforoU, which, baem*. 
df it* la aft tl on an tha Sal ton 3m, u;ri naerly approttiiaatad tha oaadl- 
ttoaa to bt fat*, in Jajan, Utof, In ordar ta tofca Urtntog. af train- 
1d 5 dropa plana* tortd at *«ndj»r#r» Otth* arrangaaaiit* **r« «da 
*wraby * puns* n d.T*lap*d * r <**to Mwtic* of th. p M « n .tlan ft* 
tha Kanl n.liiiBB, fit Station, Inya**™, It^w *, Ckrrfa*rt VaU*y, 

tha eeur«a »f the« oparatlont a total of 121 "ftupHna* tnd 
mo m tuid thraf iJ EMa ifian* via drtppsd. 

typa. of i*ato> - fart wrk 9»teata4 by atatton B **y ba 
dividid roagSdy Into typ*. as ftllavit 

a* Prep tasto latondad for datamljurtion of tha balliatia 



ehQTuetanrlBfcUi of tt* teib, t»et of tall ioiigsi for st*h*Uty during 
r*«, or f*u, ru*# *«u £ ti Ml roiiabUitjr »r Irt^HM ty boh- 

tact fu***, du^jruil nation *f b* r ™»trlsi £r»*iiirf?E Uilde tho unit, 
c? *rttio Q <rf t-lmWlnf • V iipwot, cad op-r^ttcn of %hm flffi* 

b* ABeomijijr tflpti for fiotamiB*.tie& ftf th» wit*- 
btlttj of owpoiiwt i»Jti, tho dtnls^ of aamfaLy tfloJtpi«i«i» tfao 



a* Statii flrtus teati for th* mniiii aiil of bUrf, 
ttaidr of flius* propatfttLoB mi ttowftapiait of ippwmtaw iad teduiiQui 
for tho dotomimtlDit of th. 6 o n ™r e «nflo of ahotfc im« la (uploita 

d» ULuflllJmaouA ta#t « ft>f dnteneitutilaii of roilgtcnoo 
of is^ltlsd unit a to MOtaino pita flj-a, ^1 taction «ud .hock r#aaltla( 



j-SPfi5S3 !tart * * *** uwoUtM Tilth a t^pi«i 

Uit v« b*rt ifldio^tid th* rtiponalfaLUtta* feltplMd la ooBMotion 
Tilth flrop :*). l m roltarit 

Ooorotioa of twit prosrwu £sporiuat«l Of flour IKSfe 

tU ZvaoTvvy* JTJTS raj: £ » itf*Ow uil'. E» L« SUt* 
*• J?*ilT*rjf of Wfc flwnpgiHwa^* to Kttffi 7, liLuritOWS 
f. Z*UrL.* b*llii*lc.» 1. ff. 



5* nation of TBQQisrtd p*rt«i I. L*ui-it«m 

h< ftiia taottojiint t*»ti f. Uiirltifci, 

»f HI option* «i a* rtijwrtbLlity of W« A, 



Hi* 

p. JJ.Uwi7 af E^tsrUlc for "fm\ am" uwuui *t 
was trm a. mm*** of points uut r.-Liir«l n ^tt dwd of DD *rtf» 
wti«a ia •i-d*r to &*tur» th* ^Awigt *f %*tt* %n aarortaUM with 



*y ih* foothill Flint, Urt -ft-jkW famlils^ »«tU*4 ^ tto 



5-5* CTOrtrwitloB af I«jit FmUitUi ." riollltia. MBitrniitid at 
MfS. I^taim, in mhhscU^ with thl* »ffititr«u hUnn 

i. AmU*B» ft.*U 

(X} 1,WQ foot fiaicurctia txtmiianj to *ft«li «ad of thro* 
uphAlt «vfat*i rmnrejfi to ptmit tpantlw of a^H* 
i£) LaadlnjL till md Lukina 

{1) *l# f fcm* mad .i#rtrl 0 Uw fa 



at three atatio firing site a, 

(3) three small sia^sines* 
The above facilities are In Edition to the temporary facilities con- 
structed la connection with the detonator to art program also conducted 
la this area* 

o» Assembly Area* 

(1) Two buildinga for assembly of live and Inert bombs. 

(2) One building for storage of bomb components and 



Inert units* 



(3) One building for the assembly end operation ©f 



telemetering equipment. 



d. 



Bangs s> 

Extension of eleotrle olroults. 
(2) Construction of miscellaneous experimental 



facilities* 



L A^embly 



* At the request of the laa 



Alamo* laboratory, work required for the procurement, orating and ship* 
meat of materials needed for the construction oversea a of throe air~ 
conditioned bomb assembly bull dings, complete with handling equipment, 
was undertaken at HOTS by Capt. L. R. Sftellor, Officer la Charge of Con-, 
et ruction, rspresentlag the Bureau of Sards and Doofes* *he magnitude of 
this task is indicated by the fact that the shipment was composed of ten 
carloads of orated materials, some of which,ia order to meet the sailing 
schedule, had to be flown on a special plane from the east coast* la 
order that the design of the building wight be tested before its 




D 



erection ovarscaa, a building sinil&r in all reipsets to the design for 
the overseas building was erected la tha assembly area at HOfS and used 
by Section B« 

5"7« Change la Organisation* * Section I, on Initiation of 
Project Camel, was a part of tha Clf organisation* however, in accordance 
with an agreement previously effected with tha Savy, this Motion wa« 
transferred on 1 April 1^3 to Civil Service and became an initial part 
of a research and development staff then being organised to carry on the 
Seval program at BOSS, Inyokera* Thereafter all work connected with 
Project Camel continued under the teohnioal guidance of Git* 

5"f • Telemetering * * & the series of drop tests such infor-> 
motion was required on the performance of -various eoaponejbs of the bomb 
in the interval between its release from the plane and its contact with 
the ground* The responsibility for development and production of 
suitable radio equipment* together with mechanical devices neeessary for 
operation of the radio equipment, was given to Br« Cm B« Anderson, head 
of Section 2« fo furnish a permanent visual record of the information 
obtained by telemetering, considerable collaboration was required with 
Section 3 under 1* S« fiowea* 
5-9« Photography. 

a* A great deal of photographic information was required 
of the operation of equipment within the plane, of the action of the 
bomb In flight and of its detonation and resulting blast on the ground* 
Thia work was accomplished with the aid of equipment developed or fur- 
nished by Section 3 or made available by the photographic laboratory at 

( 




SOTS, Icyokarn. 

b. Th« spaeiai caswra devalopad for us« in the ta»t of 
d»tcn&tors and e^losiure ct*»ting« is dascrifead in Paragraph S«1Q« 



Urn 



SKGtlUJ 6 * flHHlUCTEOlI AND 



»ntlOEL*d ill C*r*jrrfcDk G-Jl. raiwrntl- 

Mlity far iwdu.sttaja tod p« D ra*it *f &bri***id It™ to 
pr*j?trod by OIT « Lea Alttsoi re*tM Tith 3eofcLon 0* [bd« 1 tin OSSCJ 
wjoinaeb » tr&sw«*oi'& of atwikril itema sr ru? piAtorlal* to to 
ua-kr-ivteiH CU for tta* U« tUnes Labora-tory* ti#ae erd*r* fri^C 
rout** tSuwii^i ft* Za* Aagiii*. fwwwat om#» a* tfcu 'dbl-mraLty 

b. In th* fcLn* bilmi tbs lidtlbttan of Pet£**t Ciul 
•aft tta* middle sf r«brwu<r 1*5* ™d*l «a*iv«d £j** i*» 
md otbor Aictltija* *f Dlf not liuti oumalmt to teatUa a 



to extort itself, tfcpiiih th* Items Wtfilrri ttrfl of «ii nutirely dif- 
fsrmfi trc* from, thesa it had rjreTisuelsr sroduoid* In biivti 
tiTer, nti«H Jnor#ldinn*Ei r : Irf^rk htd l«3*a d Maple-bed &t both loofctianis 

Lean ttfjw iuitlrfl w*r« givis^ indiqbtims# *f 10w pca^HUty of 

U Ifr tb* latiur p*rt of J?*fert*ry t erd*r» be^m to fLw 
in froB CIT end Let Atase*, particularly for tiw pr*iuotl<m of Imat 
aoldi* LnA fujg s es ri'* a for irhigh th* nwd Ma oos ai' trmvmloud ur rrtd&v r 

ill of tha ttt&s wire m<}uirad to teUrNLCBi not usually i^Mwd U 
aaminttraiql Muiuift..ctura. SttoisLoa gMur^ *d ( us witupa sfld by "Uis fttt 

that by ti* l«irt of J4tto5i <p£ ftf th» FaetGiill plaat ftod pflraoiiftsl ttf 
atctlon B but bsaa «>nm'tri tn <Hanwl p^uutt an, 51] JQ e tli* f^aritf 




of Project Carnal greatly exceeded that of the rooket program the effect 
oa the latter can well be imagined. Thus on the ninth of April steps 
were taken to reorganise Section B by setting up a tenor* te group: under 
Trevor Gardner with separate facilities for rooket production, that 
part of Section B concerned with Camel production was transferred to 
Section 7 t under Dr* !•* C* Undvall, is view of the fact that Seetion 7 
had been primarily ooneeraed with the design and development of metal 
components for "Pumpkins"* 

d* Simultaneously an extensive modification and re* 
arrangement of the Foothill plant was undertaken to enable it to satisfy 
the requirements of Project Camel* By 1 May the plant was 9& eagaged 

on tJ amel activities* j f 

i 

e« j At approximately the came time and in accordance with 
the desire of CIT and OSRD to be relieved of responsibility for rocket 
production, negotiations were under way with the fiavy Department with a 
view of transferring the CIS produotlon facilities and operations to a 
commercial organisation* Transfer of function to the Qeneral Tire and 
Rubber Company on 1$ July required further extensive reorganisations of 
personnel and space* to provide neeeasary security by segregation of 
operations In the foothill Pleat and in offlees located at 1020 Green 
Street B Pasadena* ? 

t* The facilities and operation of the Foothill Plant are ' 
covered in a special report sumber Km entitled "Project ^amel Production 
Facilities, Clf Foothill Plant" and dated IS 28ay 19^5* Tae organisation 
of Section B included over W> pweeus and handled all administration, 

HJFTJCyWTT 



co wbwcti:.ws d mmm 



buying, inspaotion, and expediting a hipping and pro duo ti on,, axaept for 
procurement; don* by Station 5» 

g* Ifest of the subcontracts let were to sxoali concerns 
end necessitated in many earn* the placing of duplicate order e with 
several firms to assure deliveries in the time allowed* Several large 
concerns* notably the Joshua Bendy Company of San Frenei sce s end the 
Consolidated Steel Company and Western Pipe and Steel Company of Let 
Angeles, vera engage* In the production of parts for "Fat «•»% 
w Pvmpkin# w and molds* Ifold pro duo ti on was alee undertaken by the Mare 
Island lavy Yard for CXT* 

6*3* Cost, « the work of Pro,} act Cs&el was begun with the thought 
that it oould be superimposed on the work being done for the rocket pro* 
gram* One million dollars had been estimated in the beginning ae suf- 
. fieient to cover procurement and CIt expensee for a considerable period 
of time* % the middle of December this amount had been inoreaeed 
to 05,000.000 to cover a period of six months* % I Sky X$tt$ this amount 
had been expended and commitments were approaching a peak of $1„ 500*000 
per month* Within a period of nine month* approximately $7,500*000 was 
expended* 





SECTIOK 7 - DEVELOPMENT? OF HIGH EXPLOSIVE PRQOOCTIOH TECHHlQUBa 

7-I» Qenoral» - The discussions between Br, Oppenheirasr and Br« 
G» 0, Lauritsen la Sovsmber l9Mt led to an agreement that GIT ipuld 
undertake the development of technique* for production of small scale 
non-lens easting* at a program entirely independent of the work at tb* 
Los Alamos laboratory* la the latter part of Beeember Br, S« a* 
Saga was requested by Br* Lauritsen to study tha program requirements 
and to propara a preliminary statement of the physical requirements for 
a suitable plant aad aa estimate of the east of its construction. This 
report was to be prepared with the understanding that the initiation 
of work oa the easting program wis a matter of the utmost urgency. 

7-2. Site* * la early January, after ooaslderatloa of sites at 
the Havel Aamunitloa Depots Hawthorne, Nevada, the fiaval Ordaaaee Test 
Station, Inyokem, California, aad others la the environ* of Pasadena, 
a sit* wis selected in the %lt Well* Valley oa the reservation of the 
Saval Ordaaaee test Station, Inyokern* This sit* was adjacent to the 
Havy** China Lake Pilot Plaat then partially in operation under CXT in 
the experimental prodaetion of rocket prop*llantc. The reasons for the 
selection of this sit* werei first, that the ooatiguity of the two sites 
would permit the general administration of the Salt Well* Pilot Plant 
with a minium of additional administrative personnel, aad second, that 
since C1T would be concerned with the operation of the plant only for 
the duration of the war, its operation oould be taken over end continued 
thereafter by the Havy with little change in personnel or other inter- 
ruption* Since the mission of the Naval Ordnance Test Station was the 



performance of experimental work, tha Salt Wall* Pilot Plant could bo 
operated and aupervi 8*d by a olaaa of personnel which -would not usually 
be available at a production facility suoh aa the Staval Ammunition 
Depot* Hawthorne* Consideration of the requirements for housing and 
.related facilities at an independent site ellsdnated the possibility 
of locating the plant near Pasadena* the site at KSGTS* Inyo kern, had 
the additional advantages of being reasonably close to Pasadena and not 
requiring a further spread of CI* activities* 

7*3* Type of Construction* * Preliminary consideration of th* 
problara indicated that the program could be implemented by construction 
of temporary facilities, for the development of produotion techniques in 
connection with Knell scale castings* By thi* approach* the facilities 
would be smaller and stapler to procure and construct* the saving In 
time appreciable and the loss in the event of failure of the program 
smaller* However, in view of the following considerations the proposal 
for construction of xsinlmum temporary facilities was rejected* 

a« the only facilities for experimental work on the casting 
probiea* which were located at Los Alamos* were tenporary and inherently 
hazardous* 

b* The Navy Department would not consent to the operation 
by others of an explosives plant on a Savy base which did not confers to 
the standards of safety adopted by the Bureau of Ordnanoo* 

c* Development of casting techniques by preparation of 
snail scale castings could be accomplished in faoili** 68 designed for 
preparation of full scale units* 




i* It mi d«*ir*H« that f*A i Li tin ooaitriwttd b« 



d*H% tt IdM JQwi, W« §ttp«i4 A i*l* T 4 4 fcK* Wlfe^**!** o# Pull 
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modifications waa granted* subject to r«-ri«w of mora detailed designs 
at a later date* Because of the fact that the exact nature of the work 
could sot be divulged to the persona In the Bureau of Qrdnanae who vers 
responsible for the approval of safety provisions, soaearhat sore refine* 
stent a vers included than were inherently necessary, In order to provide 
for the *unknewaa tt » 

b« Further ooneidsrstion by CXt of the proposal that It 
assuoe responsibility for the design, construction and operation of thft 
plant led to an agreement that the expenditure of funds for preparation 
of working drawings and construction of the plant should be the responsi- 
bility of the Navy Department* Therefore, the responsibility for awarding 
and administration of architect-engineer and construction contracts was 
y, transferred after agreement with the Bureau of Ordnance to the Bureau 
of Yards and Hooks, which was then engaged in the construction of other 
station facilities* She firm of Bfclaae and Karver of Us Angeles was 
retained as architect-engineer by the Officer in Charge of Construction 
under a cost plus a fixed fee contract (Hoy 11?62) and attended the first 
meeting with CtT and the Ravy on 1$ January At this ti»» it was 

agreed that the architect-engineer \sould develop plans in accordance with 
preliminary sketches to be provided by CW and that all plans and cos* 
atruction were to be subject to the approval of CXf» 

, c« It was else agreed that 61? would retain responsibility 
for the design, procurement and ettpervision of the installation of all 
operating equipment, which would be installed by the construction eon- 
tractor under his contract with the Kavy» 
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d» la acoord&nae with safety policies agreed upon with 
the Bureau of Ordnance, explosive operations were to be conducted in 
heavily barricaded structures and those of a particularly hasardous 
nature were to be controlled from pointe outside the barricades* Shi a 
required the design and procurement of special hydraulic equipment, 
periscopes and remote eontrol apparatus* this work was undertaken by 
engineering and procurement groups of Section % who collaborated on 
ooeasiott with the engineering groups under Sections 1 and 7. 

«• Construction operations were begun on 1$ February 
by Haddock Engineers Uaited, with the construction of a contractor** 
camp and grading of reads. It was soon apparent that if the proposed 
schedule were to be stet* unusual measures would be required to assure the 
delivery of construction materials and to eliminate delays resulting 
from lack of authority in the field* 

f » The problems were resolved in sdd-ifcreh by establish** 
sent of a policy by Rear Admiral G. *• Sassey, chief of the Bureau of 
Ordnance, that authority for Project Camel construction should rest with 
the parties most concerned* This policy was outlined by hia to the 
Chief of the Bureau of lards and Coeka on 1? March 14U% (Appendix B»7). 
Specific authorisations and delegations of responsibility were made as 
follows 1 

(1) 3b Captain S« B* Surrough9, USST, Caassanding 
Officer* KO¥S, Xnyokern, was delegated responsibility for determination 
ef safety requlrements» upon advice of the Bureau of Qrdtaanea Safety 
Engineer* end authority for the approval of construction in connection 
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which was located in Los Angeles. Eoor coEtraiaieations with this office 
soon Indicated ths need for qulelcar transmission of requests for pri- 
ority assistance froa the contractors proeuremmt office to Washington 
than oould bo attained via HCErs, InyotoDrn, so arrangements ware effected 
for their processing though the Los Angeles Area. Office of ths fifcn- 
hattan Engineer District, This was one of ths minor difficulties ex* 
periencad la attempting rapid construction at a location so remote. 

7-7. flftffllQ tft fiM^fogtt - ft?9TW?*fr 1- 

a. During the tiee intervening between ths start of the 

- 

project in January and the first of April, unexpected progress had bees 
made at Los Alamos on the developesnt of the lens Eaethod, rahich sore or 
less obviated ths need for further develepaont of the non-less method 
assigned to CIT. By action of the Gosspunoher Sosadttee, tremendous 
effort was being exerted on the lens program at Los Alaaog. As a 
result, the effort being expended on the design and production of aolds 
for the Salt Sella Pilot Plant was transferred to acids for the Los Alamos 
laboratory. This together with a lag in ths design and procurement of 
aeehanical equipment for the plant, due to a shortage of qualified 
engineering personnel and the fact that the buildings were store complex 
than originally anticipated, was a combination of factors which delayed 
the completion of the first increment of construction and cotsplotion of 
the installation of equipoent until August. However, from ths tiiss that 
procurement of materials and development of plans would penalty work on 
construction was carried on on a twenty hour, seven day week schedule* 

b. % ths latter part of March it »as apparent that the 
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purpose for which the Salt Weil* Pilot Plant was originally intended, 
the develojsnemt of email scale nan-lent casting techniques, no longer 
existed, and that If the plant were to ssrv-o any useful purpose it would 
be necessary to supplement it* facilities to permit work on ami! and 
full seal© len* castings. 

o. Go 12 April 1&5 the construction of facilities for 
tha preparation of lens explosive* was therefore authorised* fha 
faollitiaa required were six buildings for the breaking, grinding, 
drying, siting, weighing and Inspection of expleelvec and one building 
for tha preparation of inert metal powder** Theee building* comprised 
Increment Three of tha pilot plant construction program and vara con- 
sidered of oufficltnt ia^ortanoe to require their construction with tha 
( same urganoy aa had been designated for Increment One* 

7-8» Inefwaent a » - On 8 H*y the Officer in eharge of Con* 

etruotioit was authorised to proceed with the previously delayed con- 
struction of Increment fee of the plant facilities* fhis author! tatiea 
covered the oonetruotion of aa adadnietration building, laboratory, shop, 
ohang* house and laundry for aeapletion of tha service area* Because 
of the faot that the operation of the Salt Halls Float eould be begun 
by the use of sendee facilities available in the adjacent China Lake 
Pilot float, which would not be put Into full operation until after 
September 1, less urgency -was attached to the construction of those 
facilities then was required for the construction of the previously 
authorised Increment e One and Three • Hbwaver, three buildings were 
included in this increment to supplement the inadequate and temporary 





facilities previously oonairuoted in the Saton Canyon Pilot Plant at 
Pasadena and in th» Camel tost Area at Inyokern for tha tost firing of 
detonators and boosters* These buildings were a small aagasine* a 
firing bay and a control building* Their completion w&a deemed as urgent 
as Increments One and Three* 
7"9» Increment IjV 

a« In a meeting on 6 April I9U5 between 0* 0* 
iaurltsen* Admiral W. S» Parsons and Br» I* a* Sage, the consideration 
of the machining facilities for high explosives then In existence* or 
authorised, led to agreement that In the event ef lege of the machining 
facility art Las Alamos, the one facility under construction at Inyokern 
as part of Wment toe would be inadequate to meet products re- 
quirements, It was therefore desided that additional aaehining capacity 
should be provided i& the Salt Wells Pilot Plant. So comply with re- 
strictions set up by the Bureau ef Ordnance Safety Engineer for use of 
the machining building under construction in Increment Cms, It was deemed 
advisable to split the operations connected with the machining process 
into five phases* For this reason five buildings* one for each of the 
four machining operations and one for preparation of eastings for machining 
were designed* On Kay the construction of this group of 

buildings* known as Increment Four, was authorised* As was the ease 
with InerementsjOne and Three* this Increment was assigned a number one 
priority. 

b» Eatoept for eight advanos^baa© type mogasinos, author*- 
lsed on 19 April to provide raw material storage space in the 



station xaagasino area for plant uae* thera war* no other major authori- 
sation i directly attributable to the high explosive! developjaimt progress 
at Inyokarn* 

7-10* trial Operation* # The installation of equipment in 
buildinga of the first Increment was begun before oompl«tiaa of the 
■trueturea in mid-July and sufficiently completed by mid-Aaguat to per* 
nit the initiation of melting and oeeting operations* In anticipation 
thereof, requests were sads through Cr« Lacurltson on 31 July for the pre« 
parafcioa of 20 sphere* with lone type hlooks at the rati of one sphere 
per weak from 15 Augaet and two spheres per week fro« 1 September* Trial 

i 

operation of the plant with inert materials had barely bogus when cancel- 
lations of the orders were received as a result of the cessation of 
hostilities* 

7-11* Pressing Mon-Lsna Blocks* In the spring of independent 
work was began by Section $ on investigation of tcehnigjiw for pressing 
non-lens blocks* The work was chiefly concerned with the design and 
proourenent of small scale dice for use in a IS inch hydraulic press* 
Feral scion of the Bureau of Ordnance was obtained to use a pmau of this 
si so in the China Lake Pilot Plant at B0XS# Xnyekem* and work pro- 

l 

grossed to the point of pressing inert blocks before it wac dropped in 
view of the change in emphasis from non-lens to lens blocks* The results 
obtained gave indication that the method was feasible but that eon* 
aiderably more development work and facilities would be required for its 

■ 

perfections 



SECTIOH 8 - TERM NATION AM) TRANSFER OP CAMEL ACTIVITIES* 

8-1* General* 

ft* Tha participation of 017 in war reeearah and derslap- 
ment bad been independently begun for the development ©f rockets and had 
inadvertently grown to the extent of employing over 3QQ9 person* for ex- 
perimental production of rockets and the development and production of 
components of the atomic bomb* this work was entirely foreign to the 
peaoe-tlm* pursuits of the Institute and to some extent could be said to 
be a misdirection of the efforte of the cif research staffs insofar s« 
it was concerned with actual production programs* Such endeavor had been 
undertaken only on persuasion of the Institute that its assistance was 
essential to the war offer* and with the understanding that it would be 
relieved of responsibility for production as soon as other means could 
be developed to carry on the work* Cif also agreed to the organisation 
of other groups such as the test section. (Section S} at SOTS, Xnyokern* 
with the clear understanding that they would in time be transferred to 
the Savy* 

b* The initiation of Project Camel by CIS was a com- 
plication to the otherwise clear out program for the transfer of faeili* 
ties and personnel to Mfcvy jurisdiction and required many oowpromises 
with the policies Of both SIT and the 3avy» 

09 this transfer of jurisdiction began with the transfer 
of Section | to fiavy civil service on 1 April 19*$ and, as previously 
stated, necessitated that SIT continue with the dose technical super- 
vision of the Camel work of this section in order that it could be in* 
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tegr&tad with other work not tran*ferr»d» 

d« the «»cond compromise oamo with the transfer on 15 
July 19&5 of CIt*s racket pro our emeu t and production work to the wsneral 
Tir* «cad Rubber Company under contract with the Buraau of Or&aemco* Here 
again CXI ret&lnod that part of its organisation required carry on 
CameX proaurament and production* 

e* With tha cassation of hoatllitias the nitration became 
K®r# complex* Ota tha on* hand was the Hairy* 8 desire to ooatluue with 
work In collaboration with OZf on tha atomic bosh with a t&cw toward 
modifying it* design for use from aircraft carriers* Shore was also an 
apparent da air a by Oil to continue with th« roaeareh phase which would 
have scant that produation and development work would have been carried 
oft in tha facilities traaaf arrad to tha Maty and under Mrjf juri sdictiott* 
In addition there was the da aire of Oeneral Grove* that no work he 
undertakes whieh would in aaj^way conait the agency to bo set up by Con- 
gross to a course of future action* together with a desire that all infer-* 
nation and work oonneoted with the development of the atonio bomb be 
kept under the jurisdiction of the MB Insofar as was possible* 

8-2* P soistea to Terminate * # By agreement of sol acueerned the 
deel sien was reached by 1 Qotober V£& that all work at mtS t Xnyokern« 
and at Pasaden* by Git would be terminated At the earliest practicable 
date and that operation of the Salt Wells Pilot Plant would be continued 
by the Bureau of Ordnance* In the meantime, termination of Oil suboon* 
tracts as re^owmended by the X<os Alamos laboratory **a begun* Work of 
other subcontracts was continued to satisfy needs of Lot Alamos and 

H "^-4^slekesM^«a_a^^to.«* 2»55 




until other arrangements could bo made* Work on parallel development 
Pro grama by CIT ma stopped almost ianaadiately, 

8-3* f ran afar of Personnel , - The transfer of personnel of Sec- 
tion 5, engaged i» the operation of the China Uko and Salt Salle a lot 
Plant at KOTS, Iayofcern f was effected on 1 Ifortaaber I9I45, to the He* 
search and Development Division of HOTS* headed by JBr» U ?• E. Thompaea 
under Captain J. B, 3ykea# Cojnsianding Officer, feohaieal direction of 
tsha Salt «?ells Pilot Plant continued under iV# 3, K* Sage by arrangesasnt 
of the Bureau of Ordnanoe with CIt for hi a part ttsas services. 
8*lu Coaplstioa of Conatruction* 

a* Coastruetioa work in the pleat continued until 21 
January by the construction contractor as did tfc* installation of 
equipment, Because, however^ of the faet that subcontracts for and work 
by CIT on development of ttsjuipaent designs and procurement had ceased in 
the early fall. Installation of equipment had progressed very slowly until 
January l$*S # by which time a program of work for the plant had been 
agreed upon and funds had been provided by the WO for its operation* 



and intensive work by the S&vy was undertaken to complete the procurement 
and installation of equipment* This phase was cosopXeted in my l$itj£» 



8«5» Transfer of Teohn lquQa. 

a, Beginning I February the plant \m& to begin the 
scheduled production of two explosive spheres per month, !Che KLm in* 
tervening between 1 September and I February l${|6 m< spent chiefly 
in the development of toahnltiuea and equipment suitable for production 



b* 2h January IJ&S «oaatruc14on of the plant mi completed 



of lam and inner casting* in the Salt Walls Plant. iafficulties ex- 
perienced in the period iranediately prior to and following V-J-Day 
had shorn that the technique developed at Los Alamos could not he 
transferred to other facilities without modifications to adapt it to 
fundamental differences in plant design. Of interest in this connection 
is the point that two adjaoent lines for production of these oa sting i 
were ooastruoted at Los Alaraoi whereon development of casting techniques 
was carried out. On development of a process of suitable eastings by one 
of the lines It was desired to increase production by putting both lines 
in operation on that particular technique. Or eat difficulty was en~ 
countered In transferring the technique to the adjacent line even after 
the seocnd line was manned by operating personnel from the first line* 
The difficulties in transferring the technique to a plant of fundament- 
ally different else were, mildly speaking, tremendous. 

b. This process of transfer of "know how"* and modifi- 
cations of techniques was begun in December by assignment of key person* 
nel from Los Memos to observe and comment on the work of operators in 
the Salt Hells Plant and has continued on a decreasing scale until this 
writing, with the result that the number of rejections has become almost 
negligible* At this time the plant is producing castings by quantity 
production methods while working on methods to simplify the processes* 
8-6. Disposition of Records and Materials . 

a. Termination of the activities of CXf and the rest Sec- 
tion in connection with Project Camel involved the problem of collecting 
or disposing of all classified records and materials* This rork was 
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10-1* Otuaral. * & order to oo»ply with « Preaidantial direct* 
irt requiring the highest possible taeurity in work eonneotad witb the 
atonic brab, tht to* Aiano, Laboratory hid been »t up m * project 
apart froM other work of tht Manhattan Engineer filatrtot, and for *U 
practiaal purport, tlatit tntirtly i eclated feel watac* with other parti 
of tht *crk. When Projeat c»i tfarted, th. » IWjHH>M influtnatd 
tht work them 

10*2* Joint fieiponalbllity . - Kith tht deoleien to feini fill, 
tht lurutt of Qrdnanoa tad tht Hum of Mi and Bookt Into tht work a. 
independent agenoiea not under tht direct control of tht Zattlligtaoa 
and Saourlty organUattona of tht IGD, it mi natauary thtt oartfully 
prom-ol gated polioiea for promotion of information bt agreed up«n with, 
wad teoona the reaponelbiltty off Atet agenoiei. 

gOapartnontallaaUan* - Since the polloy of QO&pertftental» 
i nation mi tht ba.ia for ell tecurlty within tht Ml it wag agreed that 
thil policy -ho aid apply to caoh of tht attee end agenda e ooatomod. 
that information would bo tranaftrrau only at high levele, tod that 
contact between ptreountl by communication or Tieit would bt kept to the 

minimi™ aonel aten't with the naul)>Hdnt:i nf f>, n —--i. 

10-Ju Pe rtannol ItiTaetlE*tioa« » - Beokgrqunde of peraonnal to be 
engaged in work on Projeot Carnal were to bt i urea tinted 1b a Manner 
parable to that of the HSU. Phyaieal •« curl by wme to bt maintained by 
the i nuance of appropriate pceiee and ectabliehuent of guard fortaa by 
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appropriate agencies, Further* tho faot that Project Camel was con- 
nected with the MED mg to be kept from all possible personnel including 
civilians and members of the armed services, within the m® as well as 
outside* The connection of work at Pasadena and Inyokem with other 
sites - such ass Los Alamos, Sew Mexico j Wendovor, tftahj the Havai 
Mine Depot, Yorktown, Wrginiaj the Naval Ordnanoe Plant, MoAlCster, 
Oklahoma* and the »val Air Facility looated en the Saltan Sea, Gall* 
fomla m were to be kepi seeret* 

10»5, Pasadena flraaoh Offlee» « in order to assist the Havy 
Department and CIT in the maintenance of security en Project Camel, a 
Pasadena Branch office of the Military Intelligence and Security sec- 
tion* was opened at Pasadena, under Lt. S. W« ICirkmea, in April lgU5» 
The duties of this office were to check the seourlty measures Instituted 
by Olf and the Havy Department, to sake rcoommendatlots for their im- 
provement and to furnish seourlty clearances for personnel from la* 
formation in the files of the Army Service Commands, the federal Bureau 
of Investigation, the Office of Kaval Intelligenoe, and the MED upon re* 
quest. In addition this office served as a headquarters for iatelll- 
genee work of the MSB in Southern California and for the protection of 
shipments between all of the activities connected with Project Camel and 



the Calexloo Engineer Storks. 

10-6« Agents at HOTS, Inyokem* - For collaboration with the 
Havy and CIT at the Naval Ordnance Testing Station, Inyokern, California, 
two special agents were assigned to that base under the general control 
of the MSB Officer stationed there* 
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10-7 • Assignment of P ersonnel » - The Assignment of personnel 
from the UBD was made by the Washington Liaieon Office, where three 
officers in addition to the Cojsaanding General were informed of the work 
of Project Caael» H ; ;D military personnel visiting CIT were required to 
wear civilian clothing* The officer stationed at SOTS, Inyokera, was 
disguised as an Ordnance Officer* All special agents wore civilian 
clothing* 

10-8. LlsdLtatlon of Baiml Responsibility* * At SOTS, Inyokera, 
security was* in accordance with Ha-ral procedure, the responsibility of 
the Commanding Officer*, which in this instance had to he United to 
actual physical security, fox* with one or two exceptions, the naval 
security officer not included* so information could he divulged a* to 
the purpose or connections of the project* lor could assistance be 
obtained through naval channels in the maintenance of security, for by 
agreement with the Chief of Haval Operations, Naval Intelligence and 
Security officer had been directed not to undertake investigation of 
activities connected with the WB» This was done in order that these 
officers would not unwittingly discover or disclose information about 
activities of the SJKD. 

10-9» Concealment of Informati on* 

a. All possible emphasis was placed on the discourage** 
sent of unnecessary discussion by personnel of their work, and on the 
use of symbols and code names when suoh discussion was necessary* Some- 
what complicated means of coaaauni cation and shipment were evolved where- 
under contract directly between related eotlvities was the exception 




rather than the rule, 

b* la the decision to obtain the collaboration of QIT 
and of the Bureau of Ordnance,, there were several advantage* from the 
standpoint ©f security. The large procurement and production facilities 
of CI? could furnish the great nuaber of apaoial and revealing Itms 
without establishnsnt of their eonneotioa with the MED* If attempts wer$ 
made to establish the oexmectioa of the work with the war effort, such 
attempts would result In it* identification with the ifavy*a rocket program* 
Kesearoa, developaent and test work on particularly revealing component* 
of the atomie boafe oouid be broken down into unrelated parts and ac- 
complished without revelation to the individuals concerned of the 
connection or the implications of their work* further* the large amount 
of construction required for a easting plant and related test facili- 
ties could be carried on by the Havy at an isolated location and "lost'* 
in the construction then in progress in connection with the naval base 
and related facilities* 
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Dr. Vtnnevar Bush 
1530 P Strwet, H. «. 
WasUingten, i? # G. 

Dear Jr« Bush: 

After agr last discussion with you I persuaded Lsaritoen. 
to pay us a. visit at Sit* X. He has been her© some days now and 
h&a ii&d sa opportunity to discuss our probloas briefly aith General 
Groves and at somewhat greater length with Parsons, Kistiakowsky, 
and othar aseahors of the project. The outcome of these discussions 
seems most satisfactory to as and tend© to conform to Sr. Lauritsen's 
ideas about the desirable form of aolla.bora.tioa between us. X will 
try to sketch below what we propose to do, submitting this for your 
approval and for your support as occasion ray arise. 

1. Or. Lauritsea hiascif will spend the greater part of 
his time at Site T, without specif is assignment* Ho will undertake 
to assist with the direction of the project, both in a technical and 
ia an administrative way, sad will in particular try to see ia what 
ways the project with which he has until near been exclusively associ- 
ated can help to solve our problems, 

2. ie will end avor to make good use of the facilities 
of the California. Institute project for the support of the *ork at 
Project Y, this will jaost certainly include the design amd expediting 
facilities for shop work. It will almost certainly -involve the assign- 
ment of certain specific problems to personnel ia the Institute project, 
of tea la parallel with developments being undertaken here or at other 
sites. It ajay involve the una of field facilities which are available 
to the Institute project. It Is ay desire aot to predetendns the 
extent of these services since I am convinced that Dr. L.uritsen and a 
few of his key aen tsill best be aula to determine the- nature and ex- 
tent of this collaboration. 

3. It seems to us desirable that Dr. William Fowler, who 
is Associate Director of the Institute project, and Dr. T. Laurltsen, 
and perhaps later a few other saen, be brought to Site 1 In order to 
faalliariaa theaaelvaa with our -iroblsss. We should not at this titae 
wish to mate a oosmitfaent ae to whether the greater part of their tits© 
sill be spent here or in Pasadena* 
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4. The above arrangejaanta have been diaeuaaod with 
General Groves, both from the point of view of general adminis- 
tration and of security, and have his approval in principle, la 
fact, he la snoet anxious for us to carry out may froa this alto all 
carta of our work usaich do not n- ed to be centralised bora, and you 
will mil appreciate the .growing necessity for this. 

.5, tt la understood by m* that appropriate arrangements 
for the continuation of the work an which. ih\ kauritsen ws.» formerly 
engaged will have to bo «ade, and certain atepa to expedite this have 
already been undertaken by Captain Parsons, who la of course vitally 
interested both in the continuance of that work md in solving the 
problems of Site Y. In the meant km, m shall so proceed as to be 
sure that the Institute project is not completely deprived of com* 
petent supervision. 

6. m appraciate that the arrangements outlined above 
must meet with your approval in order to be put Into effect. We hope 
that y u will approve them, and believe that they will contribute 
enormously to the solution of our problems, I bslieve that if you do 
approve it will be necessary for you to communicate your assent through 
the KDRG and Division 3 to the California Institute of Technology, 

7, Because of the indef initoness of the present status 
of the arrangements, it is impossible to fix the dollar value of the 
services which will be carried out by the Institute project for *»ite I* 
fa understand that the Institute budget has an lie® for three ailllon 
dollars contributed by the It is improbable that' work performed 
at the request of Site Y irill involve spending more than this amount 
within the next six months » We should like to know what arrangements 
need to bo made to reimburse either the or the Navy Department 
for Institute expenditures committed for the Site 1 project. 



SSneerely yours, 




CC: General Sro^ea 
Dr, Lauriteen 



«f. li* Gppenhelfaer 
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MEMORANDUM ■ AIR MAIL 



TO« Prof. E. C. Watson, Official Investigator, OEMsr-^18 

Dr. B. M. Norton, Technical Aide, Sec. L, Div. 3 



FROM; F. L. Hovde, Chief, Division 3, NDRC 



SUBJECTS Authorization to Proceed with Work on Special War Department 
Project under Contract OEMsr-418 as Assigned by Dr, C. C # 
Lauritsen under the Control of Dr. J. B. Gonant's Special 
NDRC Committee 



As you well realize, the many difficult questions of policy 
and administration relating to the nature and extent of the new project 
work corning from the War Department for assignment to CIT are now being 
discussed here in great detail by all concerned. All matters, of course, 
are not yet settled but I intend to come out to Pasadena shortly after 
Christmas to arrange all details with you, Dr. C. C, Lauritsen, Dr. Milli- 
kan, the Trustees if necessary, and others concerned. 

Dr. Tolmaa has acquainted me with the contents of Prof, Watson's 
letters of December 11 and 13. The problems raised in those letters are 
of direct concern to rae as Chief of Division 3, However, I believe that 
when more of the picture is presented, a satisfactory raethod of proced- 
ure can be worked out which will satisfy the needs of all shorn we asked 
to serve. 

Inasmuch as work is already under way on this new project 
under an authorization provided by Dr. J. 3, Conant, Chairman, NDRC, 
and the NDRC itself voted the allocation of $1,000,000 to Contract 
OEMsr-418 to carry out the new project, CIT is authorized to proceed 
with the work and make comitraents up to the above amount in order to 
carry out tasks presented through Dr. 0, 0. Lauritsen, My instructions 
to CIT are that this authorization should remain in effect until all ad- 
ministrative details are settled in the near future, provided that the 
acceptance of new tasks does not interfere with the Institute's present 
ccranitments on the rocket program. 
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For your information, the following paragraphs give the present 
position and thinking of those of us in Washington : 



1. Messrs. Bush, Conant, Tolman, the NDRC, and the cognizant 
officials of the War Department have reached complete agreement as to 
the necessity, priority, importance, and fineness of asking that a por- 
tion of the unique facilities and manpower at CIT under Contract GEMsr- 
4L8 be devoted to an extremely important development problem, 

2. Assuming the CIT authorities and Trustees are willing to 
undertake this additional work, the total effort to be devoted by the 
CIT organization must be kept at such a level as not to interfere seri- 
ously with the NDRG -CIT corns! tsaents to its rocket program. Both, Dr. 
Conant and Dr. Tolman have definitely agreed to this principle and will 
support it. Inasmuch as no other person has a greater interest in nor 
knowledge of the rocket program than Dr. C, C. Lauritsen, I as sure, 
therefore, that satisfactory administrative arrangements can be reached 
which will effectively prevent any serious conflict for manpower and 
facilities from developing. 

3. The expenditure of special War Department funds transferred 
to DSHD for allocation to Contract CEMsr-418 for this new project is to 
be under the control of a special NORC committee consisting of Dr. J, 

3. Conant, Mr. Hartley Howe, and myself. I intend to ask this committee 
to have Dr. B. H» Morton designated as a technical aide to the committee, 
in order that he may supervise the operations and report from time to 
time to the eoauaittee on the various aspects of the work on the new pro* 
ject, 

4. Inasmuch as special funds are to be used for the new War 
Department work, I believe it will be necessary for CIT to set up a new 
section and keep all accounting records and vouchers separate fros the 
remainder of the GIT-Dlviaion 3 project organisation. 

5. With respect to security, I have already consulted Dr. 
Tolman and Colonel Lansdale, chief security officer of the cognizant 
War Department organization. Both agree that the classification of all 
operations, subcontracting, purchases, etc., is to be determined by Dr. 
0. C. Lauritsen and/or his deputies. Much of the procurement work can 
and should be unclassified. In faot, placing this work within the rocket 
project, which carries a comparatively low order of classification^ gives 
usi'- one of the best guarantees of security Insofar as the $ar Department 
is concerned. 

To expedite the rapid clearance of subcontractors, Col. 
Lanadule indicated that CIT dould call upon Sr. Klllough and that Hr # 
Killough would be able to help on short notice* However, since nnich of 
the procurement v?ork will .undoubtedly be unclassified, I do not think 
GIT should have much difficulty on this score. 
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6. When thjs new project was first discussed with me by 
Messrs. Conent and Toyman, I Insisted that the Navy Department be in- 
formed at once, because it was depending uron our orsrani «at*on for -"any 
phases of its rocket program. It was indicated that this would most 
certainly be done, and I understand fron Dr. Toltnan that Admiral Pumell, 
Assistant Chief of Ptaff, has Instructed the Bureau of Ordnance regard- 
ing this Batter, and decisions, therefore, have beer cleared at Mrb ">evel 
in the Navy Department. The nature of Adwtral Pumell 1 s instructions to 
BuOrd Ib not known to »• but T presuffie Parrel! *r clearance of thin m+**v 
was based on nty assurance that arrangements ccra 1 * be wade such that. +>e 
rocket research and development program watHS not unduly mf**v, and 

that CIT could undertake a reasonable additional loa* of areola"* work 
without serioua interference with our present commitments to the **svy, 

7. Both Sr. Bush and Dr. Oonant reeosriJise t>at a decision to 
undertake this new project will serve to «»ive a new lease en Hf* to 
Contract CVKer-410. T do not believe thi«» contradicts rrerent Ofd>? 
policy, since that policy now suprorts fa) continuation of ewr wr!r at 
full speed until Germany Is defeated, and (b) mr participation *r ex- 
perimental product ton activities under the CT? contract hss tb« fall 
backing of EMC, The issue of whether or not OST?T> should continue ex- 
perimental production has been decided affirmatively for is lore R * fl 
case for its value can he made. 



F. I. H. 

ccj Dr. J. B. Conant 
Dr. P.. C. Tolaea 
Dr. C. C. laurltsen 
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January 16, 19 A5 



Dr. J, B, Con&nt 
Chairmen, KDRC 
1530 F Street, K. vv, 
Washington 26, D, C. 

My dear Dr. Conantj 

The decision to assign a special War Department project of some 
magnitude to Contract 0128sr-Al8, California Institute of Technology, 
immediately raised the question of possible interference with the rocket 
research and development program being carried forward under that contract. 
It is recognized that the priority and Importance of the rocket program 
is so great at this time that undue interference with this work would 
not be acceptable to either the BDRC or the Navy Department. 



I wish now to report to you, and for the information of others 
to whoa you may wish to forward this letter, ay report on the meeting 
held Saturday, December 30, 19<U, in Pasadena, at which representatives 
of the Navy Department, Division 3» EDRC, and the California Institute 
of Technology were present. This seating had been called together at 
your suggestion to discuss the issues involved in the assignment of the 
special War Department project to GIT, and to reach mutually acceptable 
understandings with regard to the policy and conditions under which the 
new project work is to be carried out* Representatives attending this 
meeting were t for the Navy Department, Hear Admiral R. S, Holmes, 
Comdr, C. E. Haugen; for the Bureau of Ordnance, Captain F. T. Entwistle, 
Commander J. A. E. ; Hindaacj for KOTS, Inyckera, Captain S. E. Burroughs, 
Coinroander J. T. Haywardf for CIT, Messrs. I. C. Watson, C. C. Lauritsen, 
W, A. Fowler, B. H. Sage, W. ??. Lacey, I. S. Bowec, C. D. Anderson} for 
Division 3, KDRC, Messrs. B. M. Norton, F. L. Hovde. 

Whether or not the new project would interfere seriously with 
the rocket program during the next twelve months depends on the nature 
and magnitude of the over-all research and development demands placed 
on CIT. The rocket program for the cosing year was, therefore, dis- 
cussed in great detail, and general agreement on the part c-f the major- 
ity of representatives present was reached on the following statements, 
although certain individuals could not agree in full Kith these statements. 



This document contain^^ormation affecting the nation- 
al defense of the United%t*tes within the meaning of 
the Espionage net, fi. S. JK&O; ;!1 and B -- Its transmis- 
sion or the revelation rf* contents in any manner to 
an un utborized persqfis inhibited by law. 



NTUAL 

- 2 - 

1. The rapid growth and construction of the Bureau of Ordnance 
facilities at the Naval Ordnance Test Station, Inyokern, 
California, *?ill provide additional rocket development fa- 
cilities to supplement those at CIT during the coming 
twelve months, and the Bureau of Ordnance will expedite in 
every possible way the building, staffing, and equipping . 
of NCTS, Inyokern, arid the orderly transfer of suitable 
rocket projects to that etation as the best means of in- 
suring a continuance of the Navy 1 a rocket research and de- 
velopment program, not only during the present war but 
during the coming peacetime. 

2. Many of the ©oat urgent and important aspects of the rocket 
development prog rata which must be prosecuted during the ceas- 
ing twelve mortfas are those aspects concerned with increas- 
ing the effective operational use of the rockets already 
developed and now in production; i.e., improvements In 
sights and fire control methods, improvements in fuzes, 
electrical systems, and miscellaneous equipment. It is 
believed that such work, being directly related to opera- 
tions, can be handled more effectively by the staff and 
facilities at SOfS, Inyokern, as it grows into full devel- 
opment than by CIT. 

3. Although at the present time CIT has no new major rocket 
development projects in view, it is more than likely that 
new and urgent projects will arise during the coming months. 
Any such new projects can be undertaken by CIT, however, 
since its project organisation, its knowledge of and expe- 
rience with rocket development and the training of Its 
staff have constantly improved. 

U* It is recognized that up to the present time much of the 
time and effort of the GIT organisation have been devoted 
to meet "crash 0 production requirements of the Navy for 
rockets, launchers, and other equipment. Although present 
CIT production commitments will soon be completed, new 
demands will certainly arise. However, it is likely that 
the magnitude of these future demands upon CIT may lessen 
as the Bureau of Ordnance Industrial suppliers begin to 
meet their schedules during the coming months and obtain 
manufacturing experience and competence. 

For instance, during the next six scathe the production 
schedule for rocket propellent grains to be produced at 
both the Eaton Canyon station and the China Lake Pilot 
Plant will be based on a supply of 320,000 lbs, per month 
of sheet propellant stock. Production operations at these 
two facilities will, therefore, be on a reduced basis com- 
pared with the past six months when the entire load was 
carried by the Eaton Canyon facility alone. The amount 



of sheet stock supplied to the propeliant processing faci- 
lities under the control of CIT was determined by agreement 
between CIT and the Bureau of Ordnance. It provides suffi- 
cient stock only to keep the facilities operating &t an ef- 
ficient level. 



'fith respect to demands upon CIT for the procurement and 
manufacture of metal parts of HVAR, SSR, and other rockets, 
CIT's present ccfaisitiesnts will be substantially completed 
in February, 1945. Additional Savy production orders will 
be required If the production organization is to be kept in 
operation. The levelopraental Engineering Section of the CIT 
organisation uses in the main, the subcontracting method for 
procureraent and manufacture. This method can be expanded 
to handle any foreseeable demands placed upon CIT for the 
production and procurement of special equipment and. devices 
as needed for the new War Department project work in addi- 
tion to any new rocket production flow in view. 

The above statements describing the future of the rocket program 
at CIT received general approval. The meeting then considered the prob- 
lems presented by the acceptance of the new War Depart .erst project, and 
the following policy statements were arrived at for the guidance of all 
concerned. 



a. The acceptance of the new project will aot require any 
significant change in the organization, direction, and 
scope of the rocket research and development Tsrograa at 
CIT. 

b. Both HBRC and CIT intend to continue, with undiminished 
vigor, all important and urgent rocket projects now in 
the program. 

c. Sufficient manpower and facilities will continue to be 
devoted to rocket research and development so that should 
any new and urgent rocket projects arise which the Navy 
Department cannot undertake itself or handle elsewhere, 
sufficient development capacity will be available to meet 
Navy Department needs. 

d. In order not to spread the effort of the CIT supervisory 
personnel engaged in working on both rocket projects and 
the War Department project, it was strongly urged and 
recommended by ell present that the field testing facili- 
ties at the pilot plant and field testing facilities re- 
quired for the new work be handled at KOTS, Inyokern. 
Approval and action on this matter has already been taken 
by the Bureau of Ordnance through the establishment of 
Project NO-281, "Camel". 



As matters stsmd now, I believe the policy st&temente reached 
at this meeting will prove acceptable to both the HBRC and the Bureau 
of Ordnance. I ay sure that the CIT authorities, and Division 3, MERC 
will make every effort to carry out their full responsibilities with 
respect to the Navy's rocket program. 

I bib sanding copies of this letter to those indicated below. 
You raay wish to inform other es who are concerned. 

lours very sincerely, 



Frederick L. Hovde 
Chief, Division 3, HfiRC 

cci Dr. V. Bush 

Br. E. C. Tolraan 

Rear Admiral R. S, Holmes 

Chief, BuOrd, Att.i Capt. C. 1. Tyler 

Captain S. t. Burroughs, HOTS 

Professor E, C. Fatsou 

3r. C. C. Lauritsen 

Sir, Hartley Kowe 

Dr. B. H. Kortos 



HJH:ns 



CONFIDE*™ A L 



COPY NAVY DEPARTMENT 

WASHINGTON 25, D.C. 

(SC)All 

JiiW,e -S b January 3, 1945 



Dr. Vannevar Bush, Director 

Office of Scientific Research & Development 

1530 P Street, N. W, 

Washington, D, C, 



Dear Dr. Buahi 



The Savy Department requests that the Office of Scientific Research 
and Development establish a project with California Institute of 
Technology for experimental work at that Institute and at the Naval 
Ordnance Teat Station, Inyokern. This project will be entitled 
GASBL and will include the design, construction, equipping, staffing, 
and operation of certain facilities at &OTS, Inyokern under the 
jurisdiction of the Navy Department. 

It is understood that the funds for this project will be supplied by 
the Office of Scientific Research and Development. In the administra- 
tion of these funds it is considered preferable that a new contract 
be established with California Institute of Technology rather than to 
conduct this work under Contract OEMsr-418, 

Project CAiffiL will be designated as N0-2S1 and will be classified 
Confidential. The Bureau of Ordnance liaison officers on this pro- 
ject will be Captain C. h, Tyler, Section (Re) and Captain S. E. 
Burroughs, Coaaanding Offioer, NOTS, Inyokern. 

The Bureau of Ordnance considers this project to be of sufficient 
importance to warrant the draft deferment of personnel employed on 
this project for the time necessary to complete the work. 

Project control sheets in quadruplicate are herewith forwarded. 



Sincerely yours, 



Sncl. 

1. U Proj. Con. Shta. 
CCj 

BuOrd (Re) 

Capt. S» E. Burroughs 



J. A. FQRER, Rear Admiral, USN( Ret) 
Coordinator of Research & Develop. 
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25 January 1945 



COPY 



Dr. Irvin Stewart 
Executive Secretary, OSRD 
1530 P Street , ». W. 
Washington 25, D. C. 

ATTENTION I PROJECT CONTROL 



RE; NC-281 "C&KEL" 

REFs a Conf Froj. Cost. Sheets (2) 1-4MS 

b Conf Ltr 1-8-45 Coordinator to Director, OSRD 
c Conf Ltr 1-13-45 Exec Sec to Chief, Biv. 3 



Boar Dr. Stewarts 

The referenced letters Indicate the acceptance of Project N0-2S1, 
entitled "Casel*', by the NDRC and the assignment of this project 
to Division 3, NDRC, 



Division 3 accepts this project. Through the medium of a copy of 
this letter, forwarded to Professor E, C. Watson, Official Investi- 
gator, Contract OEater-418, California Institute of Technology, the 
Institute is requested and authorized to undertake the subject pro- 
ject and to carry out "the necessary work by the use of facilities 
and personnel currently provided by CIT under Contract OE&isr-AlS. 

Essentially, through the establishment of this project, certain of 
the Bureau of Ordnance facilities are aade available to CIT for the 
purpose of prosecuting special new experimental work and of under- 
taking to construct, equip, staff and operate certain new facilities 
for experimentation at the Bureau of Ordnance station, namely, the 
Naval Ordnance Test Station, Inyokern. Since the research and devel- 
opmental work being initiated relates to a special project of the War 
Department which has been assigned to the California Institute of 
Technology, the use of transferred Navy funds to cover any expenses 
created by this work is rot contemplated r ; or authorized at this time. 
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Dr. Irvin Stewart 

ATTN: iroject Control - 2 - 25 January 194.5 



The feasibility of writing a separate OSKD contract te provide funds for 
the rev? project work, as was requested by the Coordinator, has been dis- 
cussed with the parties concerned. Car/tain C. L. Tyler, Chief, p ©search 
and Development iviston, Bureau of Ordnance, was in strong agreement 
with this policy of arranging such a new contract. However, the cogni- 
sant officers of the War Department agency involved were of the conviction 
that the work should be handled under Contract OEMsr-419, chiefly for se- 
curity reasons. Moreover, the CIT authorities definitely prefer to carry 
on their tsork under a single contract and, consequently, opposed the insti- 
tution of a new OSRB contract in connection with the project under consider- 
ation. Finally, through conversations with you and with Mr, Gruikshank of 
the Fiscal Section, CSRD, it was made clear that difficult financial and 
fiscal problems would be imposed upon the contractor through the writing 
of a new contract. After a consideration of the various points brought 
forth by these discussions, Division 3 has concluded that it would be pref* 
erable to handle the matter as plamed originally and hopes that its recom- 
mendation for the adoption of such a policy will prove to be acceptable to 
the Coordinator. 

A copy of this letter will serve to authorize and direct the CIT project 
authorities to make the arrangements directly with Captain S. B. Burroughs, 
Commending Officer, designated aa one of the Bureau of Ordnance liaison 
officers on this project, for carrying out all of the operations under 
Project EQ-281 which involve NCTS, Inyokern. 

The direction of this work will be the responsibility of the Chief, Division 
3, and of Dr. B, M. Norton, Technical Mde, Section L of this division. 

■ 

Sincerely yours, 



FLHsGLHtepo 



Frederick L. Hovde 
Chief, Division 3 



CC: Coordinator of Research and Development, Navy Department 
Admiral R. S. Holmes w/cc ref. b 
Dr. C. C. Lauritseri " " b 
Prof. E. C. Sat son " » a & b 

Dr. B. M. Rorton " " b 

Capt. S. E. Burroughs, NUTS, Inyokern 
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Array Services Forces 

OKITW) STaTK EKGIKEER OFFICE 
Manhattan District 

vVI I Washington Liaiaon Office 

Tr R*»1« P * °* BcX 2610 

g Washington, D. C. 

BIDM WL-1 



27 January 1945. 



1 SUbJeCtf ^^ tlOC of facilities for Project Caael at USKOTS 

Toi Captain E. L» Hanaon, 

Bureau of Yards and Docks, 
Kavy Department, 
Washington, D. C. 

ii t 1 " K accordance with instructions contained in letter d*t-d 

of" ? i™"^* CMGf ' of Ordnance to thi Sii-f*Sf eau 

of Yards and Docks, File Ad 3, Subjectt "tJSKCra Tmmi™ ^ mre * u 
on Site of Facilities for g 2 ^^SS^S^^^WfcSi 

Select |"T ^ ^ Pr08eCUti011 Cf th ' ir "* * 

fad 1 t Mam ?f,ff :gtr ^ion of the proposed plant and miscellaneous 

preXd by c£ fcffWA MC °^r With planB a " d ^icationa 
i i^7„- , Tech " Jt 18 Proposed that operating ecuim«*r+ f«*. ti-/ 

paragraph 4 of the above-mentioned Utter to the Chief ' S!iw S° ln 
reeeipt of validated Standard For* 1080 pr "S» 
an Initial transfer of {5,000,000 Mil bj SKLd by SfiTaST^ ' 

SK'S SU " U1 upoo ?ecelpt of StL.<£d 

rorra j.ur?j and a copy of the current cost estimate. 

4. In accordance with our discussion with v«n r>„ <• 

contractor, the contract number, coainleticn dn+t, Kr *«<pj a j j . 
deeeripUo, of the eor* to he ^f^V^^V^^^U. 
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Lt. to Captain K. !„. Hansen 27 January 1945 

preference rating certificates assigning an M-l rating to cover the 
work to be performed will be issued by this office to the contracting 
fina concerned and forwarded to theia through BuDocJcs. This office vdll 
i* 0 "^ f* clal fi^Hy ratings, directives, and allocations when 
required by Navy contractors to eliminate any possible delay to the progress 
of the construction. £very effort is being made to conceal the War 
apartment's- interest and connection with this work and it is therefore 
requested that all details relating thereto be handled accordingly. 

5. It is our understanding that BuOrd has advised BuDocka that 
this construction carries the highest priority, as its completion by the 
earliest possible date is of utmost importance to the war effort 



A. G. Johnson 
.for, Corps of Engineers. 



ccc Dr. Hovde. 




COPY 



WAVY DSr/iBMEKT ^W^^S^ip**^* 

BUREAU OF ORDNAUCK 



NP.36 

< Ad 3) 'fashing ton 2?, D. C. 

17 March 1945 

3? e 2S e £ of the 3ure * u of Ordnance. 
*°* The Chief of the Bureau of Yards arid Docks. 

Sub ^ J ?; « Va l Ordnance Test Station, Inyokern. 

California - Construction of facilities for 
Project CAMEL, 

fief 1 <«> SuOrd ltr NP36(M3) of 13 Jan, 1Q45 

to BuBocks. 

Snelj fA) GO, SOTS, layokern Conf ltr NP45/LA 

Ser 144 of 15 Jan. 1945. 

(B) far Dept Memo to Chief, SuOrd 
14 Feb. 194^ (conf). 

(C) War Dept Memo BIEM fL-12 to Chief, BuOrd 
of 2 tor. 1945 (conf). ' 

(D) War Dept Memo to Chief, BuOrd of 3 Mar. 
1945 (conf). 

(S) Copy of procedure proposed by tar Dept 
for construction of Project CAMEL, 

p , j* reference (a) the Chief of the Bureau of 

Ordnance requested the expeditious construction of an exnlo- 
»*▼• «Mtln* Plant for the Office of Scientific Research 

5?#.hfI ei ? piB I nt *?* ™ th0T J z e* ^ construction and operation 
of this plant on land available at the Isval Ordnance Test 
Station, Inyokern, California. Beference (a) also made cer- 

Sf x 5- Pec ? ffl ?S ndatlon f re ssrding the preparation of construction 
plans and the procedures to b© followed in approval of nlans 
and. other construction matters 

* 

* ^ The construction of the explosive casting 

plant and certain temporary facilities for testing th© " 
products of this plant has been started and some i teres are 
completed. Representatives of this Bureau, War Department. 
Coaraanding Officer, and the Bureau of Yards and Docks have 
discussed procedures to be followed in future construction. 

t* 3 * * rt P*® following is the desire of the Chief of 
the Bureau of Ordnance in the matter* 

iffar Department and th© Bureau of Yards and Docks \ 
with reference to this Bureau only as indicated in 
(b) and (d) below. 

> 

(b) The schematic plans and layouts of 
structures involving explosives not already cleared 



Washington, 25 , D. C. 
CAd3) 17 March 1945 

Stebjl Maval Ordnance Test Station, Inyokern, 

California - Construction of facilities for 
Project CAMEL. 



shall be submitted to the Chief of the Bureau of 
Ordnance for review of their safety features and 
with relation to their effect on the safety of other 
facilities at the ffavai Ordnance T©3t Station. Inyokern. 
California. ■ ' ' 

Co) Approval of construction using funds 
furnished by the War Department shall be given direct 
by the War Department or their designated field repre- 
sentative to the Chief of the Bureau of Tarda and Docks 
or their designated field representative. 

(d) Construction of facilities other than 
the explosive casting plant proper and located close 
to or in the general area of the Naval Ordnance Test 
Station shall be referred to the Bureau of Ordnance 
through the Commending Officer for consideration es 
to their effect on the construction end operations of 
the station. 

4. Enclosure (A) is a list of facilities requested 

by the Commanding Officer as being required for the Project 
CAMEL. Enclosures (B), (C), and (D) are the War Department's 
approval of the construction of certain of these facilities 
chargeable against funds furnished the Bureau of Yards and 
Bocks for financing the construction; referred to in reference 
(a)* It will be noted that all facilities requested by the 
Commanding Officer except the Yukatct Hangar and two storehouses 
which have been sponsored by the Bureau of Ordnance are covered 
in the approvals by the War Department. Action on the Hangar 
will be taken in future correspondence* 



0. F. HUSSIY, JB. 

bS 

CCs MOTS, Inyokern 

Capt. Firmin, ir/ar Dept 
P.O. Box 261C 
Washington, D. C. 



012345 40119 
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Address Reply To 

BiJMfAU OF OWMMCE, KAVY DEPARTMENT 
and Refer to 



COPY 



(Ad3b) 



fJAVY . DEPARTS P&T 
BUREAU OF OKER&tfCE 
Washington 25, 13. C. 



28 March 19A5 



Frets t 
To: 



Sub j i 



The Chief of the Bureau of Ordnance. 

The CoHHs&nding Officer, Naval Ordnance Test Station, 

Inyokern, California 



Naval Ordnance Test Station, Inyokern - Salt 
Project - Procedure for. 



"ells Valley 



Ref i 



(a) Conversation between Capt. J. C, Byrnes, BuOrd, Capt. 
Burroughs, CO, HOTS, Inyokern, and Capt. Moeller, CICC, 
Inyokern, of 21 Mar 19-65. 

1. This is to confirm the information furnished in reference 
(a) to clarify the adusini strati ve structure for control of the H CAMEL n 
Project as it pertains to the procedures to be followed in the construc- 
tion of facilities. This was done to expedite the review of the facili- 
ties to be constructed? the development of plans for these facilities 
with regard to safety; and the final completion of construction. 

2, Detailed procedures to be followed In the construction of 
the production, research and maintenance facilities for the ft CAMEl > « 
Project at the Naval Ordnance Test Station, Inyokern, are: 

(a) Br. C. C. Lauritsen or his accredited representative 
will stipulate the facilities that will be constructed. 

(b) They will be undertaken should the approval of the ex- 
penditure of the necessary funds be giver? by the representative 
of General Groves in the area. 

(a) The technical details of the facilities will be as re- 
quired by Dr. C. C. Lauritsen or his accredited representative 
except that the safety features must be satisfactory to the Bureau 
of Ordnance as represented by the Commanding Officer at Inyokern. 

(d) Common use of existing **&val Ordnance Test Station, 
Inyokern, maintenance and overhead facilities will be made in the> 
development of the facilities for Project "CAMEL". Any mainten- 
ance or overhead facilities constructed -specifically for Project 
"CAMEL" may later fee*, subject to "■axsalgamati on with similar station 
facilities when such amalgamation can be accomplished without 
materially hampering the progress of Project "CAMEL". 

3. The information given in (a), (b), (c), and (d) above is fur- 
ther amplified as follows! 

(1} Approval of the representative of General Groves in the 

TOICTCP a pp- B " s 




area is interpreted as meaning that he is the financial represen- 
tative of General Groves for- the sole purpose of indicating whether 
or not the expenditure of funds is, in the opinion of General Groves, 
justified as applicable to the "CAMEL" Project and within the legal 
stipulations placed on these funds, such as type of construction, etc. 

(2) With regard to the technical details required by Dr. C. C. 
Lauritsen, the decision on technical matters entering into the con- 
struction of facilities raust rest with Dr. C. C. Lauritsen or his 
representative, since he is the technical director of Project "dMEL tt . 

(3) With regard to the safety features entering into the con- 
struction of facilities, the CoiasiandiEg Officer is informed that 
the services of the Bureau's Safety Engineer will be available to 
his and shall be used by him in determining the safety features of 
the construction of items included in the project. The determina- 
tion of whether safety is involved Is left to the judgment of the 
Commanding Officer but when it has been determined to be a factor, 
he shall act on the advice of the Bureau's Safety Engineer, 

(4) With regards to the maximum common use of maintenance 
and overhead facilities, it is desired that service and mainten- 
ance overhead facilities be combined with existing similar facili- 
ties in so far as will not definitely hamper the progress of 
Project "CAMEL". This is necessary to the proper administration 
of these facilities by the Commanding Officer who must exercise 
the strictest economy in the distribution of personnel, provision 
of housing, and use of transportation services. The Commanding 
Officer is further advised that expedience or convenience are not 
to be considered as adequate reason for duplicating service, 
maintenance or overhead facilities and such duplication can only 
be warranted should it definitely affect the prosecution of Pro- 
ject "CA&EL". 



Adm. Holmes 

Dr. C. C. Lauritsen 

Cal Tech 

GICC, Inyokern' 

BuPocks 



/V G. F. HOSSBT, JR. 



be 

CC: Gen. Groves 



copied verbatim 1 ead 





M6tmm Haply to 
The Bureau' of -Tax 
•hjscI Books 



C 



HAvit ommsan 



30 larch 1945 



C-9 



Lo: 



Subject: 
Reference i 



Officer in Charge of Construction 
Naval Ordnance Test Station 
Inyokern, California 

N.O.T.S. , Inyokern, Gal, - Construction of Facil- 
ities for Project Camel, 

(a) War Department Conf. memo to BuDccfcs dated. 20 Mar, 

(b) BuOrd conf. Itr KP36(ad3) to SuDocks dated 17 
Mar. 1945. 

(c) BuOrd Itr to CO SOTS Inyokern Gal. 



1» Copies of references (a) and (b), clarifying procedure 
and responsibility for the subject project are enclosed for 
your Information and guidance. 

2. Responsibilities and authority of the Array Liaison 
Officer as described in reference (a) have been accepted by 
this Bureau. Inasmuch as the War Dept. is financing the 
project and since the Bureau of Ordnance has, by reference 
(b) f no interest other than safety requirements in that por- 
tion of the project to be built at Salt Sells Valley, It ia 
desired that type of construction conform to the recommenda- 
tions of the Army Liaison Officer. However, since the Offieer 
in Charge of Construction is charged with final responsibility 
for both design and construction to meet time schedules, the 
exact degree of permanency of constriction will be determined 
by the Officer in Charge of Construction. 

3. Reference (c), copy of which was sent to the Officer in 
Charge of Construction, outlines the relationship of the Com- 
manding Officer to the other interested parties and. stresses 
that the various interests are as follows s 

(a) Cal. Tech. — technical requirements 

(b) Array — financial considerations and speed 

(c) BuOrd — safety and station administration 
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C-9 



Subj: 8.C.T.S., Inyckern, Cal. - Construction of Facilities 
for Project Camel 



4. It is considered that ail of the enclosures are consistent 
with one another and that the procedure to be followed will be 
something like this: 



CalTech (Dr. Lauritsen or his accredited represen- 
tative) will ask the Clr:CC to prepare plans and to 
construct such facilities &a will be required for 
Project Camel. This request will bear; evidence of 
financial approval by the Army representative and 
site and safety consideration approval by the Bureau 
of Ordnance as represented by the Commanding Officer. 

It is suggested that appropriate approval stamps be 
designed and used on initiating correspondence and 



5. Authority already given by telephone for the Officer in 
Charge of Construction to approve plans, specifications and 
locations for this Bureau is hereby cor firmed. Kew construc- 
tion may be undertaken by the Officer in Charge of Construction 
in accordance with procedure outlined above, without further 
authority froa this Bureau, within the limit of funds allotted 
for Project Camel. It Is however, assumed and requested that 
the Officer in Charge of Construction keep the Bureau fully 
informed of all work undertaken under this project and its 
progress from time to time. It Is also pointed out that this 
project carries a higher priority than any straight Ravy con- 
struction project and that everything possible should be done 
to Insure its early completion. 

6. The Army has advised that additional funds for the Caisel 
Project will be made available as needed. It is requested that 
the Bureau be* kept informed regarding the status of funds at all 
times, to the end that the necessary transfer of funds may be 
arranged by the Bureau, if and when necessary. 



layout drawings. 



Incl. 

"fflT" 1. Copies of Refs. (a) & (b) 



/a/ Kirby Sn&tb 
KIrby Smith 

By direction of Chief of. Bureau 



2. Copies of enels. (C&£) 
of rstf. (fe). 





COPY 



WAR DEPARTMENT 
P.O. Box 2610 
Washington, D. C, 



20 March 1945 



.-IEMCRaNDUM FOR The- Chief of Bureau of Yards and Docks, 
The Navy Eepartment. 



SfJBJECT: Assignments of /iray Liaison Officer to KOTS » Inyokern. 

1. / This office has assigned Capt Joseph T. Ware to HOTS, 
Inyokern, to act as Army Liaison officer on all setters ■ relating to 
Project Camel. He will assist in expediting materials, equipment, 
transportation, personnel and the like. As our representative at 
the site, Captain Ware will arrange for prompt issuance of all high 
priority ratings required to complete the work as scheduled. 

2, Captain fare will have authority to issue approvals, on 
behalf of the Army, for all items of construction which Cal Tech or 
the Commanding Officer, KCTS, Inyokem, indicate is necessary in 
connection with Project Camel. If it should become necessary to re- 
vise construction schedules bec&tise of changes in design or because 
of any other unavoidable cause, Captain Ware will Have authority to 
approve such changes in completion dates. 



3. It is intended that Captain Ware, in collaboration with Cal 
Tech, will determine and approve the scope and characteristics and 
indicate the desired completion dates of the structures and services 
required for Project Camel and that the Officer in Charge of Construction 
will accomplish their design and construction. Where supplements to 
existing facilities on the station proper are required, which trill be 
financed by War Department funds, Captain Y-ax& will approve the require- 
ments and the Officer in Charge of Construction will accomplish their 
design and construction in accordance with Navy standards. 



4. In accordance with arrangements made with BuOrd, it is agreed 
that structures and services will be designed and constructed to raeet 
BuOrd safety requirements. 



P. FIRMIK, 
Captain, Corps of Engineers. 



cc: Captain J. ifare 



App. 
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CCNSTRUCT10W REQUIRED FOR I 'HU JEOT CAMEL 
NAVAL GRDItASCS TEST STi-tlOH, mQKWn, CALIFORNIA 

Developsent of High Explosive Production Facilities 

Bee oap of Salt Sella ?'I2et ? last ?M legend thereon. 

Flight and Static teste 
Armitage Field 

Intensions of &mXU$* Field rew^, taxi strips & lighting. 
Loading apron and pits. 

Building for ple»#r pert storage and eree«» ready roots. 
Assembly Area 

Two assembly tmlldlfigi. 

One storage building ana addition for parts* 
One electronics building and radio tower. 
One overseas type as«e-<My building. 
One temporary le*d£ag dock. 

* 

Tno storage pits for live units. = 
Fencing \ 
Static Teat Area 

On© detonator riring bay with water storage and supply 

systest for photographic development. 
Two Qvtensett ftute. 

Three stares* sagesiaes for detonators a»3 castings 

Ttso stations with underground c^erat and observation buys 

.for test of iapioelve averse with loner and outer ea singe. 
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Telephone, electric and test circuits, rind -ords. 
Kttgajdtoi Area 

8 advanced basse typo aagszines. 
i'ouaing Area 

Eight dormitories 

Two 200-?aan prefabricated sarraeks (erection and utilities only) 
Adadnistr tion Ares 

Eight Butler type huts 2.Q* x i$* for offices sad laboratories. 
Two strsn-stael buildings 40 * x 100* to replace facilities 
a sad by Project Ca©el. 

PASASJSSA, CALIFORNIA 
Production and Inspection 
Foothill Plant 

Modifications for Froject Camel work. 
Re-arrangements required by transfer of C.I.T, rocket 
program by General Tire and Rubber Company, 
Jtaralapeeat of Metal & Explosive Components 
1020 Green Street 

Miner modifications on 2 occasions to provide office 
and drafting space. 
1276 Color* do street 

Minor modifications to provide office space for accounting 
staff of Section 7. 
Culbertsoa Hall, C.I.T. 

Minor jsodifloations to provide office space on removal 
of 1 reject Causal offices froa 1020 Green Street. 
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MANHATTAN DISTRICT JUS TORT 
BOOK VIII, VOLUME 3, CHAPTER 2 
CAMEL PROJECT 
INDEX 



Allotment of Funds* 2,1, 2.6, 
2.6 

Anderson, Dr» C# D», 2.12, 2.36, 
2.39 

Arndtage Field, 2*35, 2.57 
Assembly Area, Construction of 

Teat Facilities, 2,38 
Assignment of Personnel, 2*64 
Assistance to CIT by MD, 2.12, 

2.13 



«3B" Program, 2.9 

Boiab Asseably Buildings for 

Overseas Construction, 2,38 
Bomb, Implosiv* Type, General 

References, 2*13, 2.14 
Bombardment Group 

509th, 2*34 

3-47, 2,34 
Bowen, D** I* S., 2,12, 2,19, 

2.36, 2.39 
Brode, Br* £. B», 2.29, 2*34 
Bureau of Ordnance, 2.5, 2*6, 

2.7, 2.19, 2.25, 2.45, 2.46, 

2,47, 2.48, 2.52, 2*36, 2.59, 

2.62 

Bureau of Tards and Docks, 2*6, 
2,7, 2.38, 2.47, 2.43, 2.60, 
2.62 

Burrough, Capt. 8, El, (USH), 

2.7, 2.48 
Burton, Capt. H. D. , 2.12 
Bush, Dr« Vannevar, 2,3, 2.5, 

2*6 



Camel Project 
Assembly Area, 2.38 
Initiation of Work, 2*8, 2.9 
Purpose, 2.2, 2.3, 2.4 
Organization, 2.5ff 
Kanges, 2.38 

Scope of Work, 2.9, 2.10 



Camel Test Area, Construction of 

Teat Facilities, 2.37 
Camera Development, 2.12, 2,19, 2.20, 

2.40 

Garricart Valley, 2.35 
Casting 

"Lena", Explosive, 2,15, 2.31 
"Non-lens", Explosive, 2.15, 2.44ff 

Casting Production Techniques, Transfer 
of, 2.58, 2.57 

Casting Plant, Lens Machining Facili- 
ties, 2.52 

China Lake Pilot Plant, 2*19, 2.44, 
2.53 

Compartmentalization, Security, 2*62 
Conant, Br* J. B., 2.5, 2*6 
Concealment of Information, Security 

2.64, 2.65 
Consolidated Steel Company, 2.25, 

2.28, 2,43 
Construction, 2.59ff 

At Pasadena, 2.60, 2.61 

Completion of, 2,56 

Cost, 2*60 

Housing, 2.59 

Schedule of "Ion-lens 1 * Casting 

Plant, 2*46 
Test; Facilities at Armitage Field, 2. 37 
Assembly Area, 2.38 
Cornel Test Area, 2,37 
Ranges, 2*38 
Construction Schedule, "Bon-lens 1 * 

Casting Plant, 2.46 
Contact Fuses, 2*22, 2*23 
Contracts, Construction, 2*59, 2,60 
Contract OEM sr 418, 2.3, 2.5, 2.6, 

2.9, 2.49 
Contract Hoy 11,762, 2.47 
Contract Soy 11,847, 2,60 
Contract Soy, 12,909, 3,60 
Cost 

Construction, 2.60 

"Work of Camel Project, 2.43 
Cowpuneher ConEaittee, 2,7, 2.31, 2,50 
Crane, Dr. H . H., 2.29 



II 



sensT"' cc:: 



Decision to Terminate Work, 2,55, 
2.56 

Detonation Points Required, 2.15, 

2.17, 2.31 
Detonators, 2.17ff 
Detroit Branch, Los Angeles 

Procurement Office, 2,26 
Development of 

Explosive Components, 2.8ff 

High Explosive Production 
Techniques, 2.44ff 

Metal Components, 2*8* 2.10, 
2.11, 2.12, 2.15, 2.24ff 

Training Unit, 2.24 
Disposition of Keoords and 

Materials, 2.57, 2.58 



Baton Canyon Pilot Plant, 2.11, 

2.16, 2,19, 2.52 
Eleotronio Fuses, 2.28, 2.29 
Ellipsoids, 2.28 
Sllis, Dr. E» L*, 2.19, 2.34, 

2.33 

Explosive Components, Development 
of, 2.8, 2.9, 2. ID, 2.11, 2.12, 
2.15, 2.17ff 



"Fat Ian", 2.9, 2.17, 2.24, 2.28, 

2.33, 2.34, 2,35, 2.37, 2.43 
Firing Systems, 2.29ff 
Finain, Capt, P., 2.49 
Flight and Static Tests, 2.33ff 
Foladare, Mr. Joseph, 2*12 
Foothill Plant, 2*18, 2*22, 2.25, 
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